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TO 

JESSE  MORE  GREENMAN 

CURATOR  OF  THE  HERBARIUM,  MISSOURI  BOTANICAL  GARDEN 

PROFESSOR  OF  BOTANY,  WASHINGTON  UNIVERSITY 

BORN  DECEMBER  27,  1867 

Ad  Multos  Annos  Vivat 



Dear  Dr.  Greenman: 
December  27,  1937 

We,  your  pupils,  have  gathered  today  to  greet  you  and  to 

celebrate  your  academic  festival.  To  commemorate  the  day, 

some  of  us  have  brought  to  the  feast  table  these  contributions. 

Singly,  and  of  themselves,  they  are  not  of  great  significance. 

They  are  impressive  because  of  the  composite  evidence  they  of- 
fer of  the  degree  to  which  your  scholarship  has  been  projected 

into  the  second  generation  and  beyond.    They  are  the  fruit  of 

your  teaching. 

A  number  of  years  ago,  one  of  us,  in  talking  with  your  own 

teacher,  Professor  Engler,  referred  to  himself  as  an  academic 

grandchild,  much  to  Engler^s  interest  and  amusement.  Eng- 

ler's  generation  is  passed  now,  and  you  have  become  the  dean. 
Your  own  academic  grandchildren  are  beginning  to  carry 

forward  into  another  generation  the  essence  of  scholarship 
which  you  have  given  us. 

We  are  deeply  grateful  for  this  gift  of  yours,  for  with  it  we 

have  found  inspiration  to  emulate  you.  And  so  we  come  to  you 

now,  in  the  full  fruition  of  your  years  and  labor,  seated  in  the 

herbarium  which  your  effort  and  toil  have  created.  May  these 

contributions  speak  of  our  appreciation,  our  respect  and  our 

affection,  for  they  recall  vividly  to  us  that  tolerance  and  un- 
assailable kindliness  which  guided  us.  We  hope  that  you  will 

find  in  them  a  source  of  pleasure  and  satisfaction. 

Eael  Edward  Sheefp 
Maky  M.  Beyan 
Alice  Pickel. 

Edwin  Blake  Paysoist  (f) 
Adele  Lewis  Grant 

Carl  Clawson  Epling 
Louise  M.  Stupp 

Clarence  Emmeren  Kobuski 

Esther  Louise  (Larsen)  Doak 

Merle  E.  (Grenzebach)  Sherard 
Mildred  Esther  (Mathias)  Hassler 
Robert  Everard  Woodson,  Jr. 



Edgar  Lawrence  Evinger 
Julia  Ruth  Lawrence 
Hamilton  High  Card 
Eva  M.  Fling  Rousii 
Charles  Leo  Hitchcock 
Julian  Alfred  Steyermark 
Caroline  Katherine  Allen 
Lily  M.  Perry 

IMary  Elizabeth  Pinkerton 

Ruth  Vera  (Cornelius)  Layton 
Josephine  Darlington 
George  Jones  Goodman 
Mary  Maxine  Larisey 
Ward  M.  Sharp 

Louis  Otho  Willia]\ts 
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REVISION  OF  THE  HAWAIIAN  SPECIES 

OF  EUPHORBIA  L.^ 

EAEL  EDWAKD  SHEEFF 

Bead,  Department  of  Science,  Chicago  Normal  College 

Research  Associate  in  Systematic  Botany,  Field  Museum  of  Natural  History 

Inteoductiof 

The  vast  size  of  the  genus  Euphorbia  has  perhaps  deterred 

students  of  the  Hawaiian  flora  hitherto  from  attempting  a  re- 

vision of  its  Hawaiian  species.  The  conflicting  views  regard- 
ing the  integrity  or  unity  of  Euphorbia  as  a  genus  in  the  broad 

sense  employed,  for  example,  by  Boissier  (in  DeCandolle,  Pro- 
dromus  15,  pt.  2.  1862),  have  doubtless  contributed  in  no  small 
measure  toward  the  same  result.  In  studying  the  literature  on 

Euphorbia  and  the  numerous  proposed  segregates,  I  have  been 

impressed  with  the  interrelation  of  these  two  factors.  Eu- 
phorbia (using  the  name  always  in  its  broader  or  Boissieran 

sense),  by  the  very  reason  of  its  vastness,  affords  such  inter- 
nal diversification  as  to  suggest  various  generic  segregations, 

at  the  same  time  displaying  so  many  intergradations  among 
the  suggested  segregates  as  to  make  questionable  the  wisdom 
of  their  establishment. 

Realizing  that  generic  as  well  as  other  taxonomic  concepts 

are  to  a  great  extent  necessarily  subjective,  I  have  consulted 
not  only  all  available  specimens  but  also  the  opinions,  both  oral 
and  published,  of  many  taxonomists  who  have  given  Euphorbia 

issued  December  27,  1937. 

Ann.  Mo.  Bot.  Gard.,  Vol.  25, 1938 
(1) 
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particular  attention.  In  a  general  way  it  has  seemed  that  the 

more  cosmopolitan  one's  studies  in  the  genus  have  been,  the 
less  disposed  or  able  he  has  felt  to  resolve  Euphorbia  into  an 
assemblage  of  distinct  genera.  Accordingly,  it  would  appear 
that  in  the  present  state  of  our  knowledge  the  ends  of  prudence 
and  conservatism  are  best  respected  by  retaining  as  sections 
of  Euphorbia  a  number  of  subgroups  segregated  by  some 
writers  as  genera  (e.  g.,  Anisophyllum,  Poinsettia,  Tithy- 
malus).  In  this  connection,  however,  we  may  note  the  position 
taken  by  Otto  Degener,  author  of  the  currently  appearing 
Flora  Haivaiiensis.  Mr.  Degener,  who,  incidentally,  maintains 
such  groups  as  Poinsettia  and  Tithymalus  as  distinct  genera, 
writes  me  that  he  believes  the  native  Hawaiian  species  of  Eu- 

phorbia to  be  capable  of  segregation.  He  proposes  to  de- 
scribe soon  a  new  genus,  this  to  include  all  the  native  Hawaiian 

species,  varieties,  and  forms  given  in  the  following  pages. 
Whether  Mr.  Degener 's  view  will  eventually  be  embraced  by 
conservative  taxonomists,  time  alone  can  reveal.  His  view  was 
known  to  me,  however,  several  years  ago  and  has  been  kept  in 
mind  throughout  my  studies.^  It  would  seem  to  me  that  at  the 
most,  and  perhaps  only  in  an  arbitrary  way,  the  native  Hawai- 

ian species  could  be  made  to  constitute  an  additional  section  of 
Euphorbia,  standing  next  to  the  section  Anisophyllum. 
Boissier's  classical  treatment,  the  native  Hawaiian  species 
known  to  him  were  placed  in  sect.  Anisophyllum,  subsects. 
Gymnadeniae  and  Sclerophyllae.) 

Several  years  ago,  the  large  collection  of  native  and  intro- 
duced species  of  Euphorbia  and  other  genera  of  the  Euphor- 

biaceae  belonging  to  the  Bernice  P.  Bishop  Museum  of  Hono- 
lulu was  sent  to  me  for  study.  This  was  later  supplemented  by 

the  still  larger  collection  belonging  to  Mr.  Degener.  Both  col- 
lections included  a  large  quantity  of  unmounted  duplicate  ma- 

terial, intended  for  subsequent  distribution  and,  in  the  case  of 

*  Since  the  above  text  waa  written,  Mr.  Degener  has  joined  Leon  Croizat  (Degener, 
Fl.  Haw.  Dec.  9,  1936   [originally  misprinted  November  9,  1936])  in  referring  all 

Hawaiian The  new  nomenelatural  combina- 

tions arising  from  this  treatment  have  been  inserted  as  synonyms  in  my  text,  with- 
out comment. 
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the  Degener  plants,  often  reaching  a  total  of  a  dozen  or  more 

specimens  for  a  single  number.  From  time  to  time,  through 

the  friendly  cooperation  of  the  authorities  at  Field  Museum  of 

Natural  History,  Chicago,  where  primarily  my  work  has  been 

carried  on,  the  collections  of  many  of  the  principal  European 
and  American  herbaria  have  been  borrowed  for  examination. 

In  this  way  it  was  possible  to  study  directly  almost  all  of  the 

types  of  the  previously  described  Hawaiian  species  and  vari- 
eties of  Euphorbia.  In  the  very  few  cases  where  types,  also 

original  descriptions,  were  inacessible  to  me,  the  attendant  dif- 

ficulty has  been  surmounted  through  the  exceedingly  kind  as- 
sistance of  those  in  charge  of  certain  herbaria  and  libraries. 

To  the  institutions  which,  by  the  cooperation  of  their  direc- 

tors or  staff  members,  made  this  revisional  study  possible,  it  is 

a  pleasure  to  acknowledge  here  my  deepest  gratitude.  Par- 

ticularly must  I  express  my  indebtedness  to  the  following  in- 

dividuals :  Miss  Ethelyn  M.  Tucker,  Librarian,  Arnold  Arbo- 

retum; Dr.  Ludwig  Diels,  Director,  and  Dr.  Johannes  Matt- 

feld.  Curator,  Botanical  Garden  of  Berlin;  Dr.  Herbert  E. 

Gregory,  formerly  Director,  Dr.  Peter  H.  Buck,  present  Direc- 
tor, Mr.  Edwin  H.  Bryan,  Jr.,  Curator  of  Collections,  and  Miss 

Marie  C.  Neal,  Botanist,  Bernice  P.  Bishop  Museum ;  Dr.  John 

Eamsbottom,  Keeper  of  Botany,  British  Museum  of  Natural 

History ;  Dr.  Karl  M.  Wiegand,  Professor  of  Botany,  Cornell 

University;  Mr.  Otto  Degener,  author  of  the  Flora  Hawaiien- 
sis:  Dr.  B.  P.  G.  Hochreutiner,  Director  of  Botanical  Garden  of 

Geneva  and  of  Delessert  Herbarium ;  the  late  Mr.  Stephen  C. 

Simms,  formerly  Director,  Dr.  B.  E.  Dahlgren,  Head  Curator 

of  Botany,  Mr.  Paul  C.  Standley,  Curator  of  the  Herbarium, 

and  Mr.  C.  H.  Carpenter,  Photographer,  Field  Museum  of  Nat- 
ural History;  Dr.  Carl  Skottsberg,  Director,  Arboretum  of 

Gothenburg;  Dr.  Elmer  Drew  Merrill,  Administrator  of  Col- 
lections, and  Mr.  Charles  A.  Weatherby,  Assistant  Curator  at 

Gray  Herbarium,  of  Harvard  University ;  Sir  Arthur  W.  Hill, 

Director,  and  Dr.  J.  Hutchinson,  Botanist,  of  the  Eoyal  Botan- 
ical Gardens  of  Kew ;  Dr.  Boris  Keller,  Director,  and  Dr.  Y.  P. 

Savicz,  Assistant  Director,  Botanical  Garden  of  Leningrad; 

the  late  Dr.  Marshall  Avery  Howe,  formerly  Director,  and  Dr. 
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Henry  Allan  Gleason,  Deputy  Director  and  Head  Curator,  New 
York  Botanical  Garden;  Dr.  Henri  Humbert,  Director,  Mu- 

seum of  Natural  History,  Paris ;  Dr.  William  R.  Maxon,  As- 
sociate Curator,  United  States  National  Museum;  Dr.  Karl 

Keissler,  Director  of  the  Department  of  Botany,  Natural  His- 
tory Museum,  Vienna. 

In  the  foregoing  list  I  have  purposely  omitted  the  name  of 
Dr.  Jesse  More  Greenman,  in  whose  honor  the  present  volume 
is  being  published  and  to  whom  I  would  here  tender  special 
thanks.  As  one  of  Dr.  Greenman 's  earliest  students  in  plant 
taxonomy,  it  is  with  a  deep  sense  of  gratitude,  not  only  for  his 
aid  in  lending  specimens  for  the  study  here  represented  but 
for  his  wise  direction  and  friendly  counsel  in  former  years,  that 
I  join  some  of  his  later  students  in  seeking  here  to  pay  him tribute. 

I  have  photographed  upwards  of  one  hundred  of  the  more 
important  specimens  studied.  Complete  sets  of  the  photo- 

graphs are  in  my  private  collection  and  in  the  herbarium  of 
Field  Museum  of  Natural  History,  Chicago.  These  photo- 

graphs have  been  drawn  upon  exclusively  for  the  accompany- 
ing plates. 

Wherever  the  term  ̂ 'cotype"  is  used  in  the  legends  accom- 
panying the  plates,  or  elsewhere  in  the  text,  it  is  used  to  con- 

note a  duplicate  of  the  typo,  as  shown,  for  example,  by  the  use 
of  the  same  collection  number. 

Names  of  institutions  or  individuals  at  present  possessing 
the  specimens  cited  in  this  Revision  (and  referred  to  in  the  text 
usually  by  the  names  or  abbreviations  in  parentheses)  follow: 
Botanical  Garden  of  Berlin  (Berlin) ;  Bernice  P.  Bishop  Mu- 

seum, Honolulu  (Bishop) ;  British  Museum  of  Natural  His- 
tory, London  (British) ;  Cornell  University,  Ithaca  (Cornell) ; 

Mr.  Otto  Degener,  Waialua,  Isl.  Oahu  (Degener) ;  Delessert 
Herbarium,  Geneva  (Delessert) ;  Field  Museum  of  Natural 
History,  Chicago  (Field) ;  Botanical  Museum  of  the  University 
of  Florence  (Florence) ;  Arboretum  of  Gothenburg  (Gothen- 

burg) ;  Gray  Herbarium  of  Harvard  University,  Cambridge 
(Gray) ;  Royal  Botanical  Gardens  of  Kew  (Kew) ;  Botanical 
Garden  of  Leningrad  (Leningrad) ;  Linnean  Herbarium,  Lon- 
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don  (Linnaeus) ;  University  of  Minnesota  (Minnesota) ;  Mis- 

souri Botanical  Garden,  St.  Louis  (Missouri) ;  New  York  Bo- 

tanical Garden,  New  York  City  (New  York) ;  Museum  of  Nat- 

ural History,  Paris  (Paris) ;  Academy  of  Natural  Sciences, 

Philadelphia  (Philadelphia) ;  United  States  National  Museum, 

Washington,  D.  C.  (U.  S.) ;  Natural  History  Museum,  Vienna 

(Vienna). 

Genus  Euphorbia  L. 

Euphorbia  L.  Gen.  Plant.,  edit.  5,  p.  208.  1754. 

Herbs,  shrubs,  or  trees,  of  widely  diverse  habit,  with  milky 

juice,  our  species  leafy ;  leaves  alternate  or  the  upper  or  all  op- 

posite, entire  or  toothed  or  rarely  lobed ;  stipules  present  or 

absent,  in  foreign  succulent  species  often  transformed  into 

spines  (or  prickles)  above  a  pair  of  larger  spines ;  in  our  native 

species  the  two  stipules  of  each  interpetiolar  space  fused  into 

a  single  body.  Flowers  aggregated  in  capitula  (cyathia) ,  these 

resembling  small  hermaphrodite  (or  in  some  foreign  species 

male)  flowers;  a  single  capitulum  consisting  of  a  number  of 

stamens  (really  male  flowers,  each  consisting  of  a  single  stamen 

jointed  to  a  pedicel— staminophore— and  soon  falling  away 

from  it,  without  or  rarely  with  a  minute  perianth  just  above 

the  articulation)  mingled  with  membranaceous  scales  or  brac- 
•eign  species  without)  a  stipitate with  Cor  in  some  fo 

ovary  (really  a  pedicellate  female  flower,  with  or  without  a  mi- 

nute 3-lobed  or  very  rarely  cup-like  or  tubular  perianth  at  the 

base  of  the  ovary,  but  without  a  membranaceous  tubular  in- 

7X 
surrounding  the  pedicel)  in  their  midst,  contained  i 
ka  min-shanftd  involucre.     Involucre  consisting  of 

outer  series  of  1-8   (usually  5)   glands;  these  distinct  and 

equally  spaced  or  rarely  united,  entire  or  2-horned  or  divided 

or  appendaged  at  margin  with  a  sometimes  petaloid  extension, 

alternating  with  an  inner  series  of  4^8  (usually  5)  membrana- 

ceous erect  or  inflexed  fringe-toothed  lobes.  Anthers  2-celled ; 

cells  usually  subglobose  and  more  or  less  diverging,  longitudi- 

nally dehiscent.  Ovary  partly  or  wholly  included  or  (in  our 

species  commonly)  exserted,  3-  (rarely  and  then  only  for  some 

foreign  species  2-)  celled,  containing  in  each  cell  (coccus)  a 



[Vol.  25 
6  ANN-ALS   OF   THE    MISSOUEI   BOTANICAL   GARDEN 

single  ovule  (this  pendulous  from  the  apex  of  the  cell's  inner 
angle) ;  styles  3  or  rarely  2,  free  or  more  or  less  united  below, 
entire  or  more  or  less  deeply  bifid  at  apex.  Fruit  a  3-  (rarely 
2-)  celled  capsule ;  cells  separating  at  maturity  from  the  central 
persistent  axis  and  opening  along  their  inner  face  into  2  valves, 
liberating  the  seed ;  inner  part  of  valves  hard  or  cartilaginous. 
Seeds  with  a  thin  crustaceous  testa,  smooth  or  variously  sculp- 

tured, our  native  species  lacking  but  many  other  species  hav- 
ing a  caruncle ;  embryo  straight,  with  flat  cotyledons,  enclosed 

in  a  thick  albumen.  (Description  of  genus  based  in  consider- 
able part  upon  that  by  the  late  Dr.  N.  E.  Brown  in  Thiselton- 

Dyer,  Flora  of  Tropical  Africa  6:  sect.  1:  470.  1911.) 
KEY 

a.  Fruticose  or  arborescent;   leaves  all  opposite  and  distichous;   stipules  on 
each  side  fused  into  a  single  more  or  less  triangular  or  crescentic  inter- 
petiolar  bodyj  involucral  glands  entire;  seeds  eearunculate;  native  species. 

b.  Inflorescence  commonly  several  times  branched  and  becoming  1.5-6   (or 
even  7.5)  cm.  long,  open,  heads  usually  5-20. 

c.  Capsules   1.3-2.2   cm.  long,   bright  pink   to   dark   crimson   or   scarlet; 
pedicels  thickish;  native  of  northeastern  Oahu   S.  E.  BocUi 

c.  Capsules  smaller,  pedicels  capillary  or  nearly  so. 
d.  Leaves  scarcely  petiolate,  petioles  1-3  mm,  long;  plants  of  Oahu. 

©.  Veins  of  leaves  obscure  on  upper  surface ;  blade  commonly  4-9  cm. 
long  and  2-3.4  cm.  wide   1.  E.  Clusiaefolia 

e.  Veins  of  leaves  manifest  on  upper  surface;  blade  commonly  7-16.5 wide 

•    » 

d.  Leaves  definitely  petiolate,  the  slender  petioles  5-18  mm.  long;  native 
of  Kauai   ^.  _E,  Bemyi  var.  X.  Tcauaiensis 

b.  Inflorescence   monocephalous,    or    if   polycephaloug    at   least    more    con- 
tracted, usually  less  than  1,5  cm.  long. 

cyme 4-8 

long;  blades  of  principal  leaves  obtuse  at  apex,  narrowed  at  base, 
2-3.3  cm.  wide;  native  of  Kauai   5.  E.  halemanui 

d.  Capitular  clusters  mostly  longer  than  broad,  or  flattened  but  hardly dense  or  subglobose, 

e.  Leaf -blades  oblong-elliptic,  at  apex  mostly  subacute  to  acute;  in- 
florescence 0.5-1.5  cm.  long   11,  E,  Eilledrandii  var.  /3.  paUlceana 

e.  Leaf -blades  more  or  less  oblanceolate,  at  apex  rounded  to  obtuse  or truncate-emarginate. 

f.  Cymes  open,  the  branches  slender,  capitula  pedicelled. 
g.  Leaves  noticeably  divaricate  (except  for  terminal  1  or  2  pairs, 

which  are  antrorse)  and  distichous,  more  or  less  falcate, 
often  5-7  cm.  long   6.  E.  Celastroides  var.  v.  lorifolia 
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g.  Leaves  directed  variously,  not  or  scarcely  falcate,  seldom  more 
than  5  cm.  long, 

h.  Capitula  in  poly(±ll)-cephalous  cymes   
6.  E.  Celastroides  var.  o,  niuensis 

h.  Capitula  solitary  in  the  axils  or  clustered  in  2-5-cephalou3 

cymes   5.  E.  Celastroides  var.  f.  hanapepensis 

f .  Cymes  more  contracted,  capitula  sessile  to  subsessile, 

g.  Branchlets  thick,  conspicuously  woody,  very  nodose;    native 
of  nortliwesternmost  Oahu   6.  E.  Celastroides  var.  S.  Tcaenana 

g,  Branchlets  delicate,  appearing  as  if  subherbaceous,  nodes  small 

and  farther  apart ;   natives  of  Kauai   

  <?.  E.  atrococca  and  varieties  /3.  TcoTceeana  and  7.  Mlaueana 

c,  Capitula  commonly  1-3  to  a  leaf  axil. 

d.  Principal  leaves  with  mostly  orbicular-cordate  blades,  these  commonly 

1-2  em.  long   U.  E.  Begeneri  and  var.  /3.  moloTcaiensis 

d.  Principal  leaves  with  ovate-oblong  to  linear  blades. 

e.  Leaf -blades  repand-denticulate   i^.  E.  EooTceH 

e.  Leaf -blades  entire  or  obsoletely  denticulate. 

f.  Stipular  body  leaving  soon  a  basal  whitish  callosity;  natives  of 

Kauai  and  at  least  formerly  of  Oahu    ,4.  E.  Bemyi  and  vars. 

f.  Stipular  body  usually  persistent,  basal  callosity  absent  or  incon- 

spicuous. 
g.  Leaves  apically  more  or  less  acute. 

and 

of  Lanai   1^.  E.  HooTceri  var.  p.  integrifolia 

h.  Leaf -blades  narrower. 

i.  Leaf -blades  narrowly  or  sometimes  broadly  oblong-elliptic; 

natives  commonly  of  Oahu  or  very  rarely  of  northwest- 
ernmost  Maui   11.  E.  Eillebrandii  and  var.  7.  waimanoana 

i.  Leaf -blades    linear-oblong    or    oblong-linear ;    natives    of 
Hawaii  and  West  Maui.  ,7.  E.  olowaluana  and  var.  p.  gracilis 

g.  Leaves  apically  more  or  less  obtuse  or  rounded  to  truncate- 
emarginate. 

h.  Leaf-blades  mostly  oval  to  obovate,  commonly  1.5-3.5  cm. 

wide   See  under  first  *'a'Mn  key  for  6.  E.  Celastroides 
h.  Leaf -blades  suborbicular  to  linear  (or  even  more  or  less 

obovate  but)  commonly  less  than  1.5  cm.  wide  (or  if  a 

few  cauline  leaves  wider,  then  rameal  leaves  very  numerous 

and  branchlets  prominently  ridged  and  often  with  addi- 
tional diminutive  bracting  leaves). 

i.  Involucral  pedicels  capillary,  somewhat  flexuous,  becoming 

1.5-1.8  cm,  long   6,  E.  Celastroides  var.  /a.  nematopoda 

i.  Involucral  pedicels  (if  present)  stouter  or  shorter  or  both, 

j.  Capitula  usually  many  to  a  branchlet,  each  node  of  which 

may  bear  a  short  slender  flowering  axis  in  one  axil. 

k.  Capitula  sessile  to  subsessile. 

L  Leaf -blades  mostly  less  than  2   cm.   long;    petiole 
tomentose. 
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m.  Leaves  silvery-tomentulose  beneath 
  9.  E.  multiformis  var.  9,  Icaalana 

m.  Leaves  glabrous  on  both  surfaces   , 

  9.  E",  multiformis  var.  i.  perdita 
1,  Leaf -blades  mostly  3-4.5  cm.  long;  petiole  glabrous 
  6,  E,  Celastroides  var.  5.  Tcaenana 

k.  Capitula  pedicellate, 

1.  Capitular  pedicels   (on  well  developed  specimens) 
±13  mm.  long   ff.  E,  Celastroides  var.  \.  Eumhertii 

L  Capitular  pedicels  3-8  mm,  long, 
m.  Leaves  noticeably  divaricate  (except  for  ter- 

minal 1  or  2  pairs,  which  are  antrorse)  and 

distichous,  more  or  less  falcate,  often  5-7  cm. 
long   6,  E.  Celastroides  var.  y.  lorifolia 

m.  Leaves  directed  variously,  not  or  scarcely  fal- 
cate, seldom  more  than  5  cm,  long   
  6,  E.  Celastroides  var.  f.  hanapepemis 

j.  Capitula  few  to  a  branchlet. 

k.  Capitula  sessile  or  subsessile  (pedicel  less  than  2  mm, long). 

1.  Mature  seeds  mostly  tetragonal,  1.7-2  mm.  long. 
m.  Leaves  mostly  broad-obovate  to  almost  rotund. 

n.  Leaves    densely    crowded,    ultimate    branches 
(unless  in  form  TcaJianana)  mostly  short  and 

thick  like  penultimate   ones,  involucres  usu- 
ally sessile,  capsules  glabrous  or  nearly  so; 

native  of  easternmost  Molokai  and   (f.  lea- 
Tianana)  eastern  Oahu   
  6.  E,  Celastroides  var.  t.  halawana 

n.  Leaves   few   or   many   but   ultimate   branches 
mostly  slender  to  even  capilliform  and  thus 
unlike  penultimate  ones,  involucres  usually 

subsessile  or  short-pedicellate, 
0,  Capsules    appressedly     and    more    or     less 

arachnosely     whitish-hispid,     finally    gla- 
brate  at  some  places;  native  of  northwest- 

ern Hawaii . ,  ff.  E,  Celastroides  var.  k.  saxicola 

0.  Capsules  glabrous  (or  perhaps  hispid  for  13, 
E.  f estiva  and  ̂ ,  E,  multiformis  var,  17, 
tomentella,  natives  of  Oahu). 

p.  Young  branchlets  pubescent, 

q.  Branchlets,  involucres,  and  pedicels  to- 
mentulose      

  9.  E,  multiformis  var.  t},  tomentella 

q.  Branchlets  spreading-hispidulous. 
r.  Leaf -blades     commonly     euneate-obo- 

vate ;    involucral    glands    somewhat 
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K 

spreading;  native  of  East  Maui. . . . 

, ,  ,5.  E,  multiformis  var.  7.  hdleakalana 

r*  Leaf -blades  more  often  broad-oval  to 

linear-elliptic ;  involueral  glands  ap- 

presaed ;  natives  of  southwestern 
Oahu  and  nortliwesternmost  Molokai 

  10,   E.   Skottshergii 

and  vars.  /3.  Tcalaeloana  and  7.  audens 

p.  Young  branchleta  glabrous  or  essentially 
so, 

q.  Dwarf  shrub  up  to  6  dm.  tall;  eapitula 

few,  solitary  in  upper  axils ;  bog  plant 
F  I 

of  southern  Kauai   

  5.  E,  multiformis  var.  ̂ .  sparsiflora 

q.  Shrub  or  tree,  eapitula  few  or  numerous. 

r.  Leaf -blades  oblong  or  more  rarely 

ovate-oblong,  at  base  broadly  sub- 
cordate  or  even  moderately  cordate, 

on  each  margin  commonly  very  ob- 

soletely  1-8-denticulate.  .j[5.  E.  f estiva 

r.  Leaf -blades  variously  narrow-oblong 

to  obovate,  at  base  more  or  less  cu- 
neately  narrowed,  at  margins  entire 

and 

oblanceolate 

n.  Ultimate  branchlets  capilliform  or  nearly  so 

  9,  E,  mfuZtiformis  var.  8.  Tcapuleiensis 

n.  Ultimate  branchlets  mostly  coarser. 

0.  Ultimate   branchlets  slender,   often   subher- 
baceoua,  their  internodea  rather  elongate. 

p.  Leaves  entire 
ormis 

p.  Leaves  comm 
edge.  .10.  E,  Sicottsbergii  var,  5.  Vaccinioides 

0.  Ultimate  branchlets  thickish,  ligneous,  their 
internodes    short   

  S.  E,  Celasiroides  var.  tt.  ainplectens 

1,  Mature   seeds   mostly  biconvex,   1-4-1.6   mm.   long 
  ff.  E.  Celastroides  var.  p.  mauiensis 

k.  Capitula    all   or   many   definitely   slender-pedicellate 

(pedicel  4-7  mm,  long)   
  6.  E,  Celastroides  var.  f.  hawpuana 

a.  Herbaceous,  annual  or  perennial;  introduced  species. 

b.  Involueral  glands  with  petaloid  (not  corniculate)  appendages. 

c.  Capsule  glabrous   16.  E.  Hypericifolia 

c.  Capsule  pubescent, 

d.  Capitula  in  peduncled  clusters   ^^.  E.  hirta 
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d.  Capitula  in  axils  of  leaves  or  leaf -like  l)racts. 

e.  Capsule  whitish-ciliate  along  and  sometimes  near  its  angles; 
stipules  on  upper  side  of  stem  usually  distinct  linear  and  pilose, 
those  on  lower  side  united  into  one  deltoid  or  deltoid-ovate  body, 

this  apically  laciniate-toothed   18,  E.  prostrata 

e.  Capsule  apressed-hirtous;  stipules  all  elongately  lanceolate-subu- 
late, hairy-fimbriate   17,  E,  Thymifolia 

b.  Involucral  glands  with  cornieulate  appendages  or  none. 
c.  Involucral  glands  exappendiculate. 

d.  Floral  leaves  white  or  pale-pink  at  base;  seeds  carinate  on  outer 
face   BO,  E.  geniculata 

d»  Floral  leaves  commonly  red  to  purplish  at  base;  seeds  ecarinate. , . . 
19,  E.  heterophylla  and  var.  j3.  cyathopJiora 

c,  Involucral  glands  with  cornieulate  appendages   SL  E,  Feplus 

Section  L  Anisophyllum  (Haworth)  Roper 

Sect.  1.  Anisophyllum  (Haworth)  Roper  in  J.  E.  Duby, 
Bot.  Gall.,  p.  412.  1828 ;  genus  Anisophyllum  Haworth,  Synops. 
Plant.  Succulent.,  p.  159.  1812. 

Herbs,  shrubs,  or  trees,  common  in  temperate  and  even  more 
so  in  tropical  regions  of  the  whole  world.  Leaves  opposite  in 
our  species,  at  base  more  or  less  oblique.  Leaf  petioles  each 
with  a  pair  of  stipules  at  base,  each  stipule  fused  with  the 
nearer  stipule  of  the  opposite  pair  into  a  single  interpetiolar 

body.  Capitular  involucres  minute  in  our  species,  solitary  ol* 
cymose;  their  glands  not  or  rarely  (nos.  14  and  15)  appen- 
diculate.  Bracteoles  among  the  staminate  flowers  of  many- 
flowered  capitula  plumose,  of  few-flowered  capitula  setaceous 
or  obsolete.  Glands  4  or  5  in  our  species.  Seeds  without  car- 

uncle.— Nos.  1-18- 

1.  Euphorbia  Clusiaefolia  Hooker  &  Arnott,  Bot.  Beechey's 
Voy.,  p.  95.  1832;  Boissier,  Icon.  Euphorb.,  fa??. -i.  1866. 

Anisophyllum  nodosum  Klotzsch  &  Garcke  ex  Klotzsch, 
Linn.  naturL  Pflanzenkl.  Tricocc.  Berl.  Herb.  Allgem. 
naturl.  Ordn.  Euphorb.,  p.  22.  1860. 

Chamaesyce  Clusiaefolia  (Hook.  &  Arn.)  Arthur,  Torreya 
22:  30.  1922. 

Shrub,  suberect  and  up  to  2  m.  tall  or  subprocumbent, 

branches  not  rigid.  Leaves  opposite,  petiole  about  2-4  mm. 
long ;  blade  obovate-  or  elliptic-oblong,  commonly  4-9  cm.  long 
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and  2-3.4  cm.  wide,  at  apex  obtuse  or  rounded  and  often  emar- 

ginate,  at  base  narrowed  and  often  oblique,  at  margins  revo- 
lute,  snbcoriaceous,  very  glabrous,  veins  obscure  (lateral  ones 
divaricate) ;  stipules  coalesced  two  into  one,  this  interpetiolar, 

obtusely  triangular,  2-3  mm.  tall.  Cymes  at  ends  of  branches 
and  in  uppermost  axils,  1.5-3  (more  rarely  -4.3)  cm.  long,  once 
or  again  di-  or  trichotomous,  mostly  3-6-headed.  Involucre 
campanulate  to  hemispherical,  outwardly  glabrous  to  slightly 
glandular  or  pubescent,  about  2  mm.  tall ;  pedicel  slender,  stiff, 

glabrate  to  sparsely  and  irregularly  pubescent,  6-14  mm.  long ; 
the  widely  stalked  glands  transversely  oblong  and  reniform, 

purplish-black  when  dried,  exappendiculate ;  lobes  4  or  5,  short- 
obovate  to  ovate-rounded,  denticulate;  stamens  numerous, 
their  bractlets  split  into  linear  lobes  and  fimbriate.  Capsule 

cernuous,  glabrous,  6-9  mm.  long,  the  cocci  usually  somewhat 
convex  on  each  side  of  the  subobtuse  keel ;  stipe  slender,  pubes- 

cent, 3-5  mm.  long.  Seeds  oblong-cylindric,  obscurely  4-  or  5- 
sided,  obtuse  at  both  ends,  pinkish-white  to  reddish-brown, 
glabrous  but  more  or  less  lengthwise-wrinkled,  about  3  mm. 
long. 

Type:  Collected  by  Lay  and  Collie  on  Captain  Beechey's 
Voyage,  Oahu,  1826-27  (Kew). 

Distribution:  Oahu. 

Specimens  examined:  Donald  Anderson,  open  woods,  alt.  1200-1300  ft.,  wet 
ridge,  Kalihi  Eidge,  Koolau  Mountains,  Oahu,  January  12,  1932  (Bishop) ;  anon., 

Nuuanu,  Oahu  (Bishop) ;  B.  F.  Bergman,  Konahuanui-Olympus  Trail,  Oahu,  Feb- 

ruary 25,  1928  (Field) ;  E.  Christophersen  ^  E.  Hume  1411,  alt.  500-750  m.,  Ka- 
huauli  ridge,  Oahu,  December  17,  1930  (Delessert;  Field,  2  sheets;  Kew);  Otto 

Begener  8064,  dryish  exposed  shrubby  slope,  east  rim  of  Nuuanu  Valley  leading  to 

summit  of  Konahuanui,  Oahu,  February  25,  1928  (Degener,  3  sheets;  Field;  New 

York)  ;  Begener  ̂   Eichi  Masunaga  8095,  moderately  dry  exposed  ridge,  above 

Pauoa  Flats  on  way  to  summit  of  Konahuanui,  Oahu,  April  2,  1926  (Degener,  3 

sheets;  Field);  Begener,  ParTc,  Potter,  Bush  ̂   Topping  9964,  in  open  rain-forest 
near  summit,  Waimano,  Oahu,  June  9,  1935  (Degener;  Field;  Paris);  Begener, 

ParTc,  Potter,  Bush  4"  Topping  9968,  forested  rainy  ridge,  Middle  Halawa  Eidge, 

Oahu,  May  26,  1935  (Berlin;  British;  Cornell;  Degener;  Delessert;  Field;  Flor- 

ence; Gray;  Kew;  Leningrad;  Missouri;  New  York;  Paris;  Philadelphia;  Po- 

mona; Stanford;  U.  S.;  Vienna);  Begener,  ParTc,  Potter,  Bush  4"  Topping  10029, 

near  summit,  Poamoho  Trail,  Laie,  Oahu,  Aug.  18,  1935  (British;  Degener;  Deles- 
sert; Field) ;  Otto  Begener,  B.  LeEoy  Topping  ̂   Colin  Potter  10075,  middle 

Halawa,  Oahu,  November  10,  1935  (Berlin;  British;  Degener;  Delessert;  Field; 

Gray;  Kew;  Paris;  Vienna)  ;  Ahhe  Urbain  Faurie  479,  Kalihi,  Oahu,  October,  1909 
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(Bishop;  Delessert;   Paris);  Charles  N,  Forhes,  Waiolani  Ridge,  Lanihuli  Trail, 
■ 

Oahu^  1908  (Bishop)  ;  Forbes^  Waiolani^  west  side  of  Nuuanu  Valley,  Oahu,  June 

28,  1908  (Missouri) ;  Forbes,  Waiolani,  west  side  of  Nuuanu,  and  Honolulu,  Oahu, 
same  date  (Field);  Forbes,  Waiolani,  July  8,  1908  (Field,  2  sheets;  Missouri); 

Forbes,  Koolauloa  Mts.,  west  of  Punaluu  Valley,  Oahu,  May  8-13,  1909  (Field) ; 
Forbes  2550-0,  Konahuanui  ridges,  Calm,  March  17,  1919  (Berlin;  Field) ;  Forbes 
4-  John  F.  G.  StoTceSy  Lanihuli  Trail,  Oahu,  June  28,  1908  (Field)  ;  B.  Wesley 
Garber  241,  Konahuanui- Olympus  Trail,  Oahu,  February  15,  1920  (Bishop) ; 
Charles  Gaudichand,  Hawaiian  Isls.  (Berlin;  Gray);  Gaudichaud  283,  same  place, 

September-October,  1836  (Field;  Paris);  Amos  Arthur  Heller  2345,  on  lower 
slopes  of  Konahuanui,  above  Manoa,  Oahu,  May  13,  1895  (Field,  3  sheets) ;  Keller 

(similarly)  2S45,  same  locality,  May  23,  1895  (Cornell;  Field;  Gray;  Kew;  Mis- 
souri; New  York;  Paris;  XJ.  S.)  ;  Br,  William  Hillebrand,  Hawaiian  Igls.  (U.  S.) ; 

Hillebrand,  Nuuanu,  Oahu  (Kew) ;  Hillebrand  46,  shrub,  alt.  2000-3000  ft.,  left  of 
Nuuanu,  Oahu,  May,  1861  (Berlin;  Kew;  Vienna);  Hillebrand  ^  Eev.  John  M. 
Lydgate,  Oahu  (Bishop)  ;  A,  F.  Judd  27,  shrub,  vicinity  of  Kalihi,  Oahu,  Nov.  4, 

1925  (Bishop);  Lay  ̂   Collie  (Captain  Beechey's  Voyage),  Oahu  (type,  Kew); 
Horace  Mann  ̂   William  T.  Brigham,  Oahu,  1864-1865  (Cornell)  ;  Kasuto  Nitta 

(Otto  Degener's  distrib.  no.)  8181,  alt.  800  ft.,  Kipapa,  Oahu,  November  10,  1929 
(Degener) ;  Joseph  F.  RocTc,  Palolo,  Oahu  (Field) ;  Eock,  Konahuanui,  Oahu,  Sep- 

tember, 1912  (Berlin  j  Field;  Kew)  ;  Bock  967,  same  locality,  January  7, 1909  (Ber- 
lin; Delessert;  Field,  2  sheets;  Kew;  Vienna)  ;  BocTc  1011,  same  locality  and  date 

(Gray) ;  BocTc  3037,  Kaukonahua,  Wahiawa,  Oahu,  May  15,  1909  (Delessert) ; 
Topping  3066,  Wahiawa-Waikane,  Oahu,  March  8,  1925  (N.  Y.)  ;  Topping  3276, 
Konahuanui,  Oahu,  February  7,  1926  (Degener)  ;  V.  5.  Explor.  Exped.,  Pearl  Eiver 
and  mountains  behind  Honolulu,  Oaliu,  1840  (Missouri)  ;  Br.  Heinrich  Wawra  1647, 
Oahu,  1868-1871  (Vienna,  3  sheets). 

Another  specimen  by  Forbes   (Koolanloa  Mountains,  be- 4 

tween  Punaluu  and  Kaipapau,  Oahu,  December  14-21,  1908 — 
Bishop)  appears  to  be  a  hybrid  between  E.  Clusiae folia  and 
E,  Hillehrandii. 

2.  Euphorbia  Forbesii  Sherff,  Bot.  Gaz.  97:  582.  1936. 
Chamaesyce  Forbesii  (Sherff)  Croiz.  &  Beg.  ex  Deg.,  Fl. 
Haw.  Dec.  9, 1936. 

Glabrous,  probably  a  more  or  less  erect  shrub;  stem's  inter- 
nodes  more  often  1.5-3.5  cm.  long,  brownish-red  when  dry. 
Leaves  opposite,  not  numerous,  petiole  only  about  1-3  mm. 
long;  blade  oblongly  elliptic  or  oblanceolate,  at  apex  obtuse 
and  often  slightly  emarginate,  at  base  oblique  (and  on  one  side 
often  subcordate),  thickish  or  membranous,  slightly  revolute, 
paler  beneath,  penninervate  (lateral  nerves  numerous,  ob- 

scure, divaricate),  becoming  (for  the  principal  leaves)  10-16.5 
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cm.  long  and  2.5-4  cm.  wide;  stipular  body  widely  triangular, 
narrowed  above,  about  2  mm.  tall.  Cvmes  of  inflorescence 

axillary  and  terminal,  open,  more  or  less  decompound  (the 
branches  and  branchlets  not  strongly  spreading),  up  to  7.5  cm. 

long,  8-15-cephalous.  Involucre  hemispherical,  outwardly 
more  or  less  pubescent,  1.5-3.5  mm.  tall ;  glands  4  or  more  often 
5,  very  broadly  stipitate,  transversely  oblong  (conspicuously 

reniform),  exappendiculate,  purplish-black  when  dry;  lobes 
ovate,  hispid;  pedicel  slender,  angulate,  sulcate,  glabrate  or 

more  often  minutely  spreading-hispidulous,  more  often  1-2.2 
cm.  long.  Capsule  angulate-cylindric,  at  each  end  truncate, 
glabrous,  about  6  mm.  tall,  cernuous,  the  glabrate  stipe  about 

3-4  mm.  long;  styles  distinct,  their  branches  not  conspicuously 
separated;  seeds  subtetragonally  plano-convex,  dorsally  cari- 
nate,  basally  truncate,  apically  obtuse,  scrobiculate,  pinkish- 
gray,  about  2.8  mm.  long. 

Type :  Collected  by  Charles  Noyes  Forbes,  no.  2218-0,  Wa- 
hiawa  ditch  trail,  Oahu,  August  17-20, 1915  (Field). 

Distribution:  Oahu. 
3 

Specimens  examined :  Begener  8083,  in  forest,  mountains  back  of  Wahiawa,  Oaliu, 

November  25,  1926  (Degenerj  Field;  N.  Y.) ;  Forles  16S3-0,  WaMawa,  Oahu,  De- 
cember 18,  1910  (Field) ;  Forbes  1770-0  pro  parte,  Mokuleia,  slopes  of  Puu  Kaala, 

Oahu,  April  26-May  16,  1912  (Bishop;  Field);  Forles  2218-0  (type,  Field:  co- 
types,  Field;  Kew;  Missouri)  ;  Edward  Y,  Eosalca  340,  alt.  1600  ft.,  South  Opaeula 
Gulch,  Paalaa,  Koolau  Mountains,  Oahu,  November  9,  1930  (Bishop)  ;  Eoclc  3037^ 

Kauionahua,  Wahiawa,  Oahu,  May  15,  1909  (Field;  Gray;  New  York);  Harold 

St,  John  10629,  shrubs  8  ft.  tall,  alt.  1800  ft.,  shady  woods  on  ridge,  South  Opaeula 
Gulch,  Paalaa,  Koolau  Mountains,  Oahu,  November  9,  1930  (Berlin;  Delessert; 
Field;  Kew). 

r 

Euphorbia  Clusiaefolia  var.  grandifolia  Hillebr.  (Fl.  Haw. 
Isls.,  p.  395.  1888)  was  described  by  Hillebrand  evidently  from 
the  lone  sterile  branch  preserved  in  his  herbarium  (Berlin; 
the  specimen  is  now  before  me).  This  branch  came  from 

"Makaleha  in  the  Kaala  range"  and  doubtless  belongs  either 
to  E.  Forbesii  or  to  E.  RocMi. 

3.  Euphorbia  Rockii  Forbes,  Bishop  Mus.  Occas.  Paps.  4: 
214,  and  plate.  1909 ;  Rock,  Indig.  Trees  Haw.  Isls.,  p.  261,  pi. 
101.  1913. 
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Chamaesycc  RocJcii  (Forbes)  Croiz.  &  Deg.  ex  Deg,,  Fl. 
Haw.  Doc.  9, 1936. 

Erect  slirub  or  small  tree,  glabrous,  1-4  m.  tall.  Leaves  op- 
posite, quite  or  almost  sessile,  elliptic-oblong  to  narrowly  obo- 

vate-oblong,  oblique,  clasping  at  tlie  rounded  to  cordate  base, 
apically  subobtuse,  marginally  revolute,  subcoriaceous,  pale 
underneath,  8-13  cm.  long  and  2-3  cm.  wide ;  stipular  body  tri- 

angular, subacuminate  above,  about  2.5  mm.  tall.  Inflorescence 

of  open,  ±13-ceplialous  cymes  at  ends  of  branches  and  in  upper- 
most axils,  2-6  cm.  long.  Involucre  campanulate,  outwardly 

glabrous  or  minutely  pubescent,  internally  pubescent,  barely 
2  mm.  tall ;  pedicel  slender,  hispidulous,  2-5  mm.  long ;  glands 
transversely  oblong,  exappendiculate ;  lobes  minute,  ovate, 
hispid.    Styles  connate  near  base,  shortly  bilobed.    Capsules 
ovoid  to  ob both  sides  of 

their  sharply  lineate  keel),  glabrous,  bright  pink  to  dark  crim 
scarlet about  4-5.5  mm 

Seeds  globose-cylindric,  blackish-brown,  glabrous  but  length- 
wise somewhat  costate,  3-3.5  mm.  long  and  about  2.6  mm.  thick. 

Type:  Collected  by  Charles  Noyes  Forbes  and  Joseph  F. 
RocJc,  Punaluu  Mountains,  Oahu,  November  14-21,  1908 
(Bishop). 

Distribution :  Northeastern  Oahu. 

Specimens  examined:   Otto  Dcgcner,  W.  Eirai  4-  Kwan  Kee  Park  8039,  wind- 
swept summit,  Waikane-Schofield  Trail,  Oahu,  April  4,  1931  (Dcgonor  j  New  York)  j 

Degener,  ParTc  4-  Manuel  Kwon  8051,  at  summit  of  Pig  God  Trail,  along  rivulet 
just  west  of  trail  in  exposed  rain  forest,  overlooking  Punaluu  Valley,  Oahu,  Jan- 

uary 17,  1932  (Degener,  3  sheets;  Field) ;  Degener,  Park,  Bxu^h,  Potter  cf-  Topping 
9965,  in  rain- forest  at  summit.  Pig  God  Trail,  Punaluu,  July  4,  1935  (Berlin;  Brit- 

ish; Degener;  Field;  Kew;  Paris;  Vienna);  Ahte  Urlain  Faurie  4S0,  alt.  800 
m.,  Punaluu,  Oahu,  May,  1910  (British;  Paris)  ;  Forbes,  Punaluu  Mountains,  OaJm, 
November  (not  September)  14-21,  1908  (Missouri) ;  Forbes,  Punaluu  Moun- 

tains, between  Punaluu  and  Kaipapau,  Oahu,  same  date  (Field) ;  Forbes  4-  Bock, 
Punaluu  Mts.,  November  14-21,  1908  (cotype.  Field)  ;  Forbes  4-  Thompson,  same 
locality.  May  8-13,  1909  (Berlin;  Dolessert;  Field;  Kew);  Edward  Y.  Eosaka 
313,  alt.  2000  ft.,  Punaluu,  Koolau  Mountains,  Oahu,  September  28,  1930  (Bishop)  ; 
Eaymond  Irmfuku,  wet  ridge,  alt.  2700  ft.,  same  locality  and  date  (Bishop)  ;  A.  F. 
Judd,  alt.  2000  ft.,  in  woods,  Kaluanui,  Punaluu,  Oahu,  November  19,  1933 

(Bishop)  ;  N.  E.  Krauss,  alt.  1250-2400  ft.,  Kahana,  Waikane-Schofield  Trail, 
Oahu,  October  16,  1932  (New  York)  ;  S.  Nakagawa,  wet  woods,  Punaluu,  half-way 
to  top  of  Koolau  Mountains,  Oahu,  September  28,  1930  (Bishop)  ;  Rock,  Punaluu 
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Mountains,  Oahu,  August,  1908  (Gray;  New  York);  EocJc^  same  locality,  Novem- 

ber, 1914  (Berlin;  Delessert;  Field;  Kew;  Paris) ;  EocTc  112,  same  locality,  Novem- 
ber 14-21,  1908  (Berlin;  Delessert;  Kew;  Vienna;  really  type  material);  Eock 

412,  shrub  with  dark  crimson  capsules,  summit  ridge  of  Punaluu,  Oahu,  December 

3-14,  1908  (Bishop)  ;  EocTc  697,  Punaluu,  Koolau  Mountains,  December  3,  1908 

(Gray) ;  Dr,  Carl  Skottsberg  384,  Makaleha  Valley,  Waianae,  Oahu,  August  30,  1922 

(Bishop) ;  Skottsberg  1846,  ridges  above  Kahana  Bay,  Oahu,  September  17,  1926 

(Bishop)  ;  Harold  St.  John  10097,  scarlet  fruit,  tree  20  ft.  tall,  alt.  2000  ft.,  tall 

wooded  stream  bank,  Kaluanui,  Oahu,  November  30,  1929  (Berlin;  British;  Field; 

Paris)  ;  St.  John  10578,  alt.  2300  ft.,  thicket  on  crest  of  ridge,  Punaluu,  September 

28,  1930  (Bishop) ;  Topping  3271,  Wahiawa-Waikane  Trail,  Oahu,  December  27, 
1925  (Degener;  New  York). 

4.  Euphorbia  Remyi  A.  Gray  ex  Boissier  in  DC,  Prodr.  15, 

pi  2:  1262.  1862. 
Euphorbia  Remyi  var.  a.  A.  Gray  ex  Boiss.,  loc.  cit. 

Euphorbia  Remyi  A.  Gray  ex  H,  Mann,  Proc.  Amer.  Acad. 
7:  201  (Enum.  Haw.  PL,  no.  438).  1867  (as  to  plant, 
Remy  598,  from  Oahu). 

Chamaesyce  Remyi  (A.  Gray)  Croiz.  &  Deg.  ex  Deg.,  Fl. 
Haw.  Dec.  9, 1936. 

a.  Inflorescence  open,  branched,  3-7-cephaloua. 

b.  Involucres  about  3  mm,  across  the  top,  capsules  with  broad  lengthwise 

bands  of  dense  tomentum;  plant  of  northern  Kauai   var.  fi.  hanaleiensis 

b.  Involucres  about  4  mm.  across  at  top,  capsules  essentially  glabrous;  plant 

of  southern  Kauai   var.  \,  Jcauaiensis 

a.  Inflorescence  of  1  or  even  2  or  3  unbranched  monocephalous  peduncles. 

b.  Petioles  mostly  1-2  cm,  long,  slender,  blades  obtuse  at  apex.  .var.  e.  leptopoda 

b.  Petioles  mostly  less  than  1  cm.  long,  or  if  longer  then  robust  and  margined 
or  with  blades  subacuminate  at  apex, 

c.  Leaf -blades  mostly  4-8.5  cm.  long, 
d.  Leaf -blades  acute  or  obtuse  at  apex, 

e.  Leaf -blades  membranaceous. 

f.  Capsules  4  mm.  tall   var,  t.  oloJcclensis 

f.  Capsules  ±2.2  mm.  tall   var.  k.  WilJcesii 
e.  Leaf -blades  more  or  less  coriaceous. 

f.  Leaf-blades  more  often   obovate-oblong   or  oblanceolate-oblong, 
at  base  more  often  somewhat  narrow  and  oblique. 

g.  Principal  leaves  4-5  cm.  wide   var.  /3.  waimeana 

g.  Principal  leaves  1.5-2.5  cm.  wide. .   var.  0.  molesta 
f .  Leaf -blades  not  or  only  a  few  obovate,  at  base  mostly  rounded  and 

equilateral,  those  of  principal  leaves  2-3    (more  rarely  -3.8) 
cm.  wide   S.   Bemyi 

d.  Leaf -blades  moderately  acuminate  at  apex   var.  f.  Icahiliana 
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c.  Leaf -blades  longer. 
d.  Leaf  petioles  and  midribs  narrow. 

e.  Leaves  blunt  or  rounded  at  apex. 

f.  Leaf -blades  6-10  cm.  long  and  2-4.7  cm.  wide   var.  t.  ololcelensis 
f.  Leaf-blades  11-15.5  cm.  long  and  5-7  cm.  wide   var.  d,  Lydgatei 

e.  Leaves  subacute  to  subacuminate  at  apex. and 

•   « 

ana 

f.  Leaf -blades  6-9  cm,  long  and  1.5-2.6  cm.  wide   var.  k.  Willcesu 
d.  Loaf  petioles  and  midribs  broad,  margined   var.  7.  pteropoda 

Glabrous,  probably  an  ascending  or  suberect  shrub  1-2  m. 
tall;  internodes  of  stem  0.5-2  cm.  long,  of  slender  lateral 
brandies  much  shorter.  Leaves  slenderly  petiolate  with  peti- 

ole about  3-8  mm.  long ;  blade  variously  oblong,  oblong-elliptic 
oval  or  seldom  subrhombic-oblong,  at  obtuse  apex  somewhat 
pointed  (not  emarginate),  at  base  mostly  rounded  and  equi- 

lateral, very  entire  and  irregularly  revolute,  subcoriaceous, 
subglossy,  delicately  and  numerously  penninerved  with  divari- 

cate nerves,  5-6.5  (a  few  blades  up  to  8.5)  cm.  long  and  2-3  (a 
few  up  to  3.8)  cm.  wide;  stipular  body  triangular,  about  1-1.5 
mm.  tall,  leaving  a  basal  finally  whitish  callosity.  Peduncles 
slender,  glabrate,  5-10  mm.  long,  monocephalous,  axillary  and 
terminal,  solitary  or  2  or  3  in  a  fascicle.  Involucre  campanu- 
late,  outwardly  glabrous  or  glabrate,  about  2.4  mm.  tall ;  glands 
commonly  5,  transversely  ovate  and  more  or  less  renif  orm,  ex- 
appendiculate ;  lobes  very  minute,  hirtous.  Styles  short,  their 
branches  short  and  thickish ;  capsule  dark  brown,  cernuous  on 
short  (±1.5  mm.)  glabrate  stipe,  glabrous,  about  3  mm.  tall, 
cocci  carinate;  seed  (apparently  submature)  stramineous  in 

mm.  long,  the  faces 
scrobiculate 

Type :  Collected  by  Jules  Remy,  no.  598,  Oahu,  1851-1855 
(Gray).^ 

Distribution:  Known  only  from  Oahu,  where   apparently 
not  collected  since  Eemy's  day. 

Specimens  examined:   Remy  698  (typo,  Gray:   cotype,  Paris). 

Confusion  has  arisen  in  literature  due  to  Horace  Mann's 
publishing  in  1867  (loc.  cit.)  what  purported  to  be  an  original 
description  of  Euphorbia  Remyi  A.  Gray,  with  Kauai  cited 
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first  (that  is,  before  Oahu)  for  the  habitat.  We  must  note, 
however,  that  some  five  years  previously  Boissier  (loc.  cit.) 

had  published  E.  Remyi  A.  Gray  and  cited  Oahu  first.  In  fact, 

Boissier  listed  two  varieties,  a.  and  (3.,  and  based  variety  a.  di- 
rectly upon  Remy  598  from  Oahu.     (For  the  var.  |3.  see  var. 

K.  Wilkesii.) 
I  have  found  no  other  specimens  matching  the  Remy  type 

and  cotype  (both  now  before  me),  and  it  may  well  be  that  the 

species  proper  is  one  of  those  probably  numerous  endemic 
Hawaiian  species  which  have  been  exterminated  within  the 

past  century.     There  are,  however,  various  specimens  from 
Kauai  that  fall  into  eleven  more  or  less  easily  distinguishable 

varieties  of  E.  Remyi,  and  these  are  treated  below. 

Euphorbia  Remyi  var.  (3.  waimeana  Sherff,  Bot.  Gaz.  97.  584. 
1936. 

Leaves  moderately  more  coriaceous  and  revolute,  more  often 

obovate-oblong,  at  base  more  often  oblique  and  somewhat  nar- 

rowed, blade  commonly  about  7-8.5  cm.  long  and  4-5  cm.  wide. 
A  single  capitulum  without  fruit  seen. 

Type:  Collected  by  Charles  N.  Forbes,  no.  1043-K,  Kalalau 

Pali,  Waimea  Drainage  Basin,  west  side,  Kauai,  July  3- August 
18, 1917  (Field). 

Distribution :  Western  Kauai. 

Specimens  examined:  Forbes  104S-K  (type,  Field:  cotypes,  Berlin j  Delessertj 
rield;  Kew). 

This  may  be  the  first  of  the  two  forms  described  by  Hille- 
brand  (Fl.  Haw.  Isls.,  p.  395.  1888)  as  having  been  collected  by 
Knudsen  in  Waimea.  Hillebrand  described  the  stipules  as 

low,  triangular,  and  1-1.5  lines  long.  This  holds  for  the  very 
few  stipules  still  observable  toward  tips  of  branches  on  my 

type,  but  the  stipules  lower  down  are  represented  merely  by 
the  whitish  interpetiolar  callosities  which  are  conspicuous  in 
this  species. 

Euphorbia  Remyi  var.  y-  pteropoda  Sherff,  Bot.  Gaz.  97: 
585.  1936. 

Leaves  coarsely  petiolate,  the  broad  petiole  margined  and  6- 



[Vol.  25 18  ANNALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

12  mm.  long;  blade  widely  elliptic-oblong,  at  times  minutely 
emarginate,  moderately  revolute,  subcoriaceous,  8-11  cm.  long 
and  4—4.8  cm.  wide. 

Type :  Collected  by  Ahbe  Urbain  Faurie,  no.  478,  alt.  800  m., 
Kauhao,  Kauai,  February,  1910  (Delessert). 

Distribution:  Nortliwosternmost  Kauai. 

Specimens  examined:   Faurie  478   (type,  Delessert:   cotypes,  Bishop;   Paris). 

A  variety  quite  distinct  from  the  species  proper  and  the  other 
varieties  in  its  robust  margined  leaf  petioles  and  wide  leaf 
midribs.  Only  in  var.  ololcelensis  do  the  leaf  petioles  or  mid- 

ribs tend  at  all  to  simulate  those  of  var.  pferopoda  and  then 
only  occasionally  and  only  to  a  slight  extent. 

Euphorbia  Remyi  var.  b.  Lydgatei  Shcrff,  Bot.  Gaz.  97:  585. 
1936. 

Leaves  slenderly  petiolate,  petiole  7-10  mm.  long;  blade 
oblong-obovate,  at  apex  itself  abruptly  subacute,  at  base  nar- 

rowed and  oblique,  weakly  or  scarcely  revolute,  membrana- 
ceous, 11-15.5  cm.  long  and  5-7  cm.  wide,  the  veins  evident. 

Type :  Collected  by  Reverend  J.  M.  Lydgate,  Pole  Line  Trail, 
Wailua  Mountains,  Kauai  (Bishop). 

Distribution :  Eastern  Kauai. 

Specimens  examined:  Lydgate,  Pole  Line  Trail,  Wailua  Mts.,  Kauai  (type. Bishop). 

Euphorbia  Remyi  var.  e.  leptopoda  Sherff,  Bot.  Gaz.  97:  585. 
1936. 

Leaves  slenderly  petiolate,  petiole  obsoletely  hispid  and  8- 
22  mm.  long;  blade  more  often  elliptic-oblong  (rarely  ovate- 
oblong  or  subrhomboidal-oblong),  at  apex  obtuse  and  some- 

times minutely  emarginate,  at  base  rounded  or  subcordate  and 
more  often  oblique,  not  or  very  narrowly  revolute,  glossy,  more 
often  9-13  cm.  long  and  3-4.5  (-5.3)  cm.  wide. 

Type:  Collected  by  Charles  N.  Forbes,  no.  1095-K,  Hale- 
manu,  Kauai,  July  3- August  18, 1917  (Bishop). 

Distribution :  Central  to  northwestern  Kauai, 

Specimens  examined:   Otto  Begener  8085,  Olokele  Canyon,  Kauai,  July  3,  1926 
(Degener,  2  sheets;  Field) ;  Forbes  1095-K  (type,  Bishop). 
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Euphorbia  Remyi  var.  C  kahiliana  Sherff,  Bot.  Gaz.  97:  586. 
1936  (where  misprinted  kalihiana). 

Leaves  slenderly  petiolate,  petiole  3-6  mm.  long ;  blade  s^b- 
rhomboidal-oblong,  at  apex  commonly  somewhat  acuminate,  at 

base  often  oblique  and  cuneate-rounded,  membranaceous, 

lightly  revolute,  only  4-7  (more  rarely  -8.5)  cm.  long  and  2-3.5 
cm.  wide,  the  veins  obscure  above. 

Type:  Collected  by  Charles  N.  Forbes,  no.  10-K,  foot  of 
Kahili,  Kauai,  July  8, 1909  (Field,  3  sheets). 

Distribution :  Southern  Kauai. 

Specimens  examined:   Forles  10-K    (type,  Field,  3   sheets). 

Euphorbia  Remyi  var.  yj.  wahiawana  Sherff,  Bot.  Gaz.  97: 
586.  1936. 

Leaves  slenderly  petiolate,  petiole  5-15  mm.  long ;  blade  now 

narrowly  now  widely  oblong-obovate,  often  gradually  nar- 
rowed to  a  more  or  less  oblique  base,  at  apex  subacuminate, 

membranaceous,  lightly  revolute,  7-14  cm.  long  and  3-5  cm. 
wide. 

Type :  Collected  by  Charles  Noyes  Forbes,  no.  177-K,  Wa- 
hiawa  Mountains,  Kauai,  August,  1909  (Field). 

Distribution:  Known  only  from  type  locality  in  Wahiawa 
Mountains,  southern  Kauai. 

Specimens  examined:  Forbes  177-K  (type  and  cotype,  Field);  Bev.  John  M. 

Lydgate,  Wahiawa  Mts.,  Kauai  (Bishop). 

Euphorbia  Remyi  var.  d.  molesta.    (PI.  2. ) 
Varietas  nova.  Folia  numerosa  (ramorum  internodiis 

saepius  circ.  4-8  mm.  longis),  petiolo  tenui  et  4^9  mm.  longo; 

lamina  oblanceolata,  sensim  ad  basim  inaequilateralem  an- 

gustata,  apice  obtusa  subacutave,  plerumque  emarginata,  an- 

guste  revoluta,  subcoriacea,  4^7  (raro  -9)  cm.  longa  et  1.5-2.5 cm.  lata. 

Leaves  numerous  (intemodes  of  branches  more  often  about 

4-8  mm.  long) ,  petiole  slender  and  4-9  mm.  long ;  blade  oblance- 

olate,  gradually  narrowed  to  an  oblique  base,  at  apex  obtuse  or 

subacute,  commonly  emarginate,  narrowly  revolute,  subcoria- 
ceous.  4-7  (rarelv  -9)  cm.  long  and  1.5-2.5  cm.  wide. 



[Vol.  25 20  ANNALS    OF    THE    MISSOURI   BOTANICAL    GARDEN 

Type :  Collected  by  Charles  Noycs  Forbes,  no.  224-K,  Wa- 
hiawa  Mountains,  Kauai,  August,  1909  (Field,  2  sheets). 

Distribution :  Southern  Kauai. 
I 

Specimens  examined:  Forbes  224-K  (Field,  2  type  sheets). 

Treated  in  the  herbarium  by  Forbes  as  a  variety  of  Euphor- 
bia atrococca  Heller.  That  species,  however,  has  the  inflores- 

cence distributed  along  delicate  lateral  branchlets,  as  in  E. 
multiformis,  while  in  our  plants  they  are  distributed  upon  the 
main  woody  branches  themselves,  as  in  the  various  varieties  of 
E.  Remyi. — The  varietal  name  was  given  in  allusion  to  the 
somewhat  burdenso?ne  situation  arising  from  having  still  an- 

other variety  added  to  E.  Remyi. 

Euphorbia  Remyi  var.  i.  olokelensis  Skottsberg  &  Sherff  ex 
Skottsb.,  Meddel.  Goteb.  Bot.  Tradg.  10:  121.  (Febr.  7,)  1936 
(without  description) ;  ex  Sherff,  Bot.  Gaz.  97:  586,  (Apr.  2,) 
1936  (with  description). 

Leaves  narrowly  or  somewhat  widely  petiolate,  petiole  4-12 
mm.  long;  blade  elliptic-oblong  or  subobovate-oblong,  at  the 
often  oblique  base  now  cuneate-narrowed  now  subcordate,  at 
apex  obtuse,  membranaceous,  scarcely  or  not  revolute,  6-10 
cm.  long  and  2-4.7  cm.  wide. 

Type :  Collected  by  Dr.  Carl  Slottsberg,  no.  1050,  innermost 
part  of  Olokele  Valley,  Kauai,  October  31,  1922  (Bishop). 

Distribution :  Central  to  northwestern  Kauai. 

Specimens  examined:  Charles  N.  Forbes  456-K,  Olokele  Valley,  Kauai,  Septem- 
ber, 1909  (Field)  ;  Albert  S.  Hitchcock  15220,  alt.  1400  ft.,  Olokele  Gulch,  Kauai, 

October  18,  1916  (U.  S.)  ;  Joseph  F.  Eocl;  2078,  Halemanu,  Kauai,  February  14- 
26,  1909  (Bishop;  Gray);  Bocic  129S6,  Kaholuamanu,  Kauai,  October,  1916 
(Bishop)  ;  HocJc  17108,  same  locality  and  date  (Bishop)  ;  STcottsberg  1037,  Olokele 
Canyon,  Waimea,  Kauai,  October  31,  1922  (Gothenburg;  juvenile  and  scarcely 
typical  material);  STcottsberg  1050  (type.  Bishop);  Dr.  Reinrich  Wawra  2086, 
Kauai,  1868-1871  (Vienna,  2  sheets). 

Roch  17108,  which,  although  coming  from  Kaholuamanu,  is 
so  close  to  the  Olokele  specimens  that  it  is  not  varietally  sep- 

arable, has  a  mature  capsule  measuring  4  mm.  long,  the  cocci 
obtuse  on  the  back.  The  specimens  from  the  type  locality proper  are  without  mature  causules. 
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F 

Euphorbia  Remyi  var.  k.  Wilkesii  Sherff,  Bot.  Gaz.  97:  587. 
1936. 

EupJiorhia  Remyi  var.  (3.  Boiss.  in  DC,  Prodr.  15,  pt.  2 : 
1262.  1862. 

Leaves  narrowly  oblong,  at  base  obliquely  narrowed,  at  the 
subacute  or  acute  apex  rarely  somewhat  subacuminate,  very 

membranaceous,  not  revolute,  the  slender  petiole  about  7-11 
mm.  long,  the  blade  6-9  cm.  long  and  1.5-2.6  cm.  wide.  In- 

volucre 2  nun.  tall.     Capsule  only  about  2.2  mm.  tall,  cocci 
acutely  carinate  and  not  sulcate;  seeds  tetraquetrous,  their 
sides  scrobiculate ;  stipe  much  reflexed. 

Type:  Collected  by  the  United  States  Exploring  Expedi- 
tion, KsLuai,  184:0  (JJ.S.). 

Distribution :  Kauai,  exact  part  unknown. 

Specimens  examined:   U.  S.  Explor.  Exped.,  Kauai,  1840   (type,  U,  S.), 

Asa  Gray  supplied  a  description  of  his  Etiphorhia  Remyi  to 

Boissier,  as  is  shown  in  Boissier's  citation  ''A.  Gray  in  litt." 
and  the  additional  note,  "Descr.  ex  cl.  A.  Gray  in  litt."  Bois- 

sier published  the  description  in  1862.    As  already  stated  (see w 

p.  17),  Boissier  listed  two  varieties,  a.  and  (3.,  basing  a.  on 

Remy  598,  "absque  fructu/'  from  Oahu,  and  3-  on  the  material 
collected  by  the  United  States  Exploring  Expedition  (that  is, 

the  ''Wilkes  Expedition"),  on  Kauai.  Gray's  description  of 
the  species  E.  Remyi  included  the  fruit.  But  since  Remy  598 

was  "absque  fructu"  (and  this  is  confirmed  by  an  examination 
of  Gray's  ample  type  specimen  now  before  me),  the  fruit 
clearly  must  have  been  described  from  that  in  the  packet  of 
fragmentary  but  fruiting  U.  8.  Explor.  Exped.  material  which 
Gray  had  before  him  and  from  which  (as  stated  on  the  label) I 

he  sent '' a  little  to  Boissier. " 

Shortly  after  Boissier 's  work  was  published,  Horace  Mann 

and  "William  T.  Brigham  botanized  in  the  Hawaiian  Islands 
(May  4,  1864-May  18,  1865).  They  collected  a  specimen  with 
larger,  more  acuminate  leaves  and  with  capsules  4  (not  about 
2.2)  mm.  long,  the  cocci  obtuse  (not  acutely  keeled)  upon  their 
backs.  Asa  Gray  saw  this  material ;  his  fragment  of  it,  labeled 

"Euphorbia  Re^nyi  n.  sp. "  in  his  own  handwriting,  is  still  pre- 

■  .j^  ■ '         111 
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served  (Grray).  He  evidently  at  once  revised  his  supposedly 
unpublished  description  of  E.  Bemyi  in  an  attempt  to  allow  for 
the  larger  capsules,  and  Mann,  in  1867  (Proc.  Amer.  Acad.  7: 
202 ;  Enum.  Haw.  PI.,  no.  438),  published  the  description  as  re- 

vised. Thus  we  read:  ** Capsules  small,  acutely  triangular-3- 
lobed,  and  glabrous  (immature?),  or  much  larger,  2  lines  long, 
the  cocci  obtuse  on  the  back. ' '  The  two  types  of  fruit  and  even 
of  leaves  are  varietally  incongruous,  and  I  limit  the  variety 
Wilkesii  to  plants  typified  by  the  original  Wilkes  (small- 
fruited)  material.  (For  further  consideration  of  the  Mann  & 
Brigham  plant,  see  variety  p.  hanalciensis.) 

Euphorbia  Remjd  var.  A.  kauaiensis  Degener  &  Sherff  ex 
Sherff,  Bot.  Gaz.  97:  584.  1936. 

Leaf  petiole  slender,  5-18  mm.  long ;  blade  elliptic-oblong  or 
more  rarely  -lanceolate  or  subrhomboid-oblong,  at  apex  sub- 

acute and  very  rarely  emarginate,  at  the  more  or  less  oblique 
base  cuneate-narrowed  or  rarely  subrounded,  subglossy,  mem- 

branaceous, 8-15.5  cm.  long  and  3-5  cm.  wide,  penninervcd 
(the  lateral  nerves  divaricate,  slender,  manifest),  very  entire, 
not  or  very  minutely  and  irregularly  revolute.  Inflorescence 
axillary  and  terminal,  irregularly  branched  (nodules  stipulif- 
erous,  often  2-budded),  1.5-4  cm.  long,  commonly  3-7-cepha- 
lous.  Involucre  when  dry  blackish  or  purplish-black,  hemi- 

spherical, outwardly  glabrate  or  toward  top  hispidulous,  3  mm. 
tall;  glands  commonly  5,  transversely  oblong,  exappondicu- 
late ;  lobes  small,  hirtous ;  pedicel  slender,  blackish,  glabrate  or 
sparsely  setose  (often  irregularly  and  very  minutely  more  or 
less  slender-papillate),  more  often  7-10  mm.  long.  Capsule 
cylindric-ovate,  subacutoly  trigonal,  glabrous,  shortly  stipi- 
tate  (stipe  apparently  always  straight  or  nearly  so),  3.5-4  mm. 
tall;  styles  distinct  to  the  base,  the  short  or  very  short  lobes 

thickened.    Seeds  chest'nut-colorod,  acutely  tetragonal,  at  base truncate,  at  apex  obtuse,  on  faces  scrobiculate,  about  2-2.2  mm. long. 

Type :  Collected  by  Otto  Degener,  no.  8093,  near  Hanapepe 
Falls,  Kauai,  June  19, 1926  (Field). 

Distribution :  Southern  Kauai. 
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Specimens  examined:  Begener  8093  (type,  New  York;  cotypes,  Degener,  2  sheets; 
Field ) . 

Euphorbia  Remyi  var.  p.  hanaleiensis  Sherff,  Bot.  Gaz.  97: 
588.  1936. 

Leaves  membranaceous,  the  slender  petiole  ±8  mm.  long; 

blade  broadly  oblanceolate-oblong,  at  apex  subaeummate,  ±12.5 

cm.  long.  Inflorescence  very  delicate,  ±1.7  cm.  long,  branched, 

±4-cephalous,  the  slender  pedicels  glabrous  and  4-7  mm.  long ; 
involucre  ±3  mm.  across,  tomentulose  above;  cocci  densely 

tomentulose  toward  margins,  about  4  mm.  long ;  seeds  tetrag- 
onal, scrobiculate,  about  3  mm.  long. 

Type :  Collected  by  Horace  Mann  and  William  T.  Brigham, 

Hanalei,  Kauai,  1864-1865  (Cornell). 
Distribution :  Northernmost  Kauai. 

specimens  examined:  Mann  Sr  Brigham,  Hanalei,  Kauai,  1864-1865  (type, 
Cornell:   cotype  fragment,  Gray). 

5.  Euphorbia  halemanui  Sherff,  Bot.  Gaz.  97:  582.  1936. 

(PI Chamaesyce  halemanui  (Sherff)  Croiz.  &  Deg.  ex  Deg.,  Fl 
Haw.  Dec.  9, 1936 

Glabrous,  probably  a  shrub  1-2  m.  tall,  internodes  of 

branches  commonly  0.5-1.5  cm.  long.  Leaves  opposite,  petiole 

slender  and  5-10  mm.  long ;  blade  elliptically  or  sometimes  sub- 

rhomboidally  oblong  or  obovate,  at  apex  obtuse  and  not  emar- 

ginate,  at  base  narrowed  but  scarcely  oblique,  at  margins  not 

or  scarcely  subrevolute,  pinnately  nerved  (nerves  divaricate, 

on  upper  surface  often  obscure),  4.5-8  cm.  long  and  2-3.3  cm. 

wide ;  stipular  body  triangular,  scarious,  1-2  mm.  tall,  its  upper 

margin  fimbriate.  Inflorescences  axillary  and  terminal,  con- 

tracted, globose,  only  4-8  mm.  tall,  each  of  about  4-10  capitula. 
Involucre  urceolate,  outwardly  glabrous,  under  2  mm.  tall; 

glands  4  or  5,  transversely  oblong,  exappendiculate ;  pedicel 

minute,  glabrous,  under  3  mm.  long ;  staminophores  numerous. 
exserted.    Capsule  (submat 

glabro 2.2  mm.  tall ;  cocci  subacutely  carinate ;  stipe  glabrous, 
mm.  loner :  stvles  verv  distinct  to  the  base,  their  short 

branches  thickened 
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Type :  Collected  by  Charles  N.  Forbes,  no.  1095-(a)K,  Hale- 
manu,  Kauai,  July  3-August  18, 1917  (Bishop). 

Distribution :  Northwestern  Kauai. 

Specimens  examined:  Fories  94S-K,  Halemanu,  Kauai,  July  3-AugU3t  18,  1917 

(Bishop)  ;  Forles  1095-(a)K  (type,  "Bishop)  ;  Br.  Carl  STcoitsberg  1002,  forest  near 
Kokee  Ranger  Station,  Kauai,  October  28,  1922   (Bishop). 

Noticeable  for  its  minute  globose  very  much  contracted 
clusters  of  heads,  a  cluster  usually  measuring  4-7  mm.  tall. 

6.  Euphorbia  Celastroides  Boissier  in  DC.  Prodr.  15,  pt.  2 : 
11.  1862 ;  Christoph.  &  Caum,  Bishop  Mus.  Bull.  no.  81 :  6,  pi 
2-B.  1931. 

I  I 

Euphorbia  multiformis  var.  Celastroides  A.  Gray  ex 
H.  Mann,  Proc.  Amer.  Acad.  7:  202  (Enum.  Haw.  PL, 
no.  439,  var.  £.).  1867. 

Chamaesyce  Celastroides  (Boiss.)  Croiz.  &  Deg.  ex  Deg., 
Fl.  Haw.  Dec.  9, 1936, 

a.  Leaves  mostly  oval  to  obovate,  commonly  1.5-3.5  cm.  broad. 
b.  Leaves  mostly  oval  to  subrhombic-oval;  pedicel  1-3  mm.  long. 

c.  Leaves  mostly  subrliombic-oval,  basally  broad  (4-8  mm.)  and  truncate- 
subcordate;   plant  of  northeastern  Molokai   var.  e.  waikoluensis 

c.  Leaves  rarely  somewhat  subrhomboidal,  few  basally  broad  or  truncate- 
subcordate   var.  t],  Icohalana 

b.  Leaves  broadly  to  narrowly  obovate. 

c.  Many  leaves  indented  once  on  each  side  near  apex   (with  a  resulting 
broad  short  terminal  often  cmarginate  lobe)   vax.  j3.  StoTcesii 

c.  Leaves  never  (or  in  var.  7.  moomomiana  rarely)  thus  indented. 
d.  Leaves  very  numerous  and  conspicuously  imbricate-distichous,  more 

often  reflexed;  capitula  solitary  or  2-5  on  thickened  and  abbrevi- 
ated axillary  axis;  plant  of  western  Molokai  and  Kaula   

d.  Leaves  otherwise. 
var.  7,  moomomiana 

e.  Leaves  thickish;  plant  of  Nihoa,  Niihauj  and  westernmost  Kauai 
  E,   Celastroides 

e.  Leaves  thinner,   at  least  when  dry;    plant  of  easternmost   Kauai 
  var.    6.    Jccaliana 

a.  Leaves  oval  or  obovate  to  linear,  commonly  less  than  1.5  cm.  wide  (or  if  a  few 
cauline  leaves  wider,  then  rameal  leaves  very  numerous  and  branchlets 
prominently  ridged  and  often  with  additional  diminutive  bracting  leaves 

'Var,  t.  Iialawana) . 

b,  Involucral  pedicels  capillary,  somewhat  flexuous,  becoming  1.5-1.8  cm.  long 
  var,  fl,  nematopoda 

b.  Involucral  pedicels  (if  present)  stouter  or  shorter  or  both. 
c.  Capitula  in  poly(±ll)-cephalous  cjnnes   ,   var.  c.  niuensis 
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c.  Capitula  mostly  1-7  at  a  node, 
a.  Capitula  usually  many  to  a  branchlet,  each  node  of  which  may  bear  a 

short  slender  flowering  axis  in  one  axil, 

e,  Capitula  mostly  1  to  a  node,  pedicel  ±13  mm.  long.  .var.  X.  Evmhertii 

e.  Capitula   (at  least  in  well  developed  specimens)    mostly  in  2-7- 
cephalous  cymes. 

f.  Cymes  much  contracted,  their  axis  and  branches  thickish  and 

nodose  (and  thus  numerously  stipulate-bracted),  capitula  ses- 
sile to  subsessile   *   var.  5.  Tcaenana 

f.  Cymes  open,  the  branches  slender,  capitula  pedicelled, 

g.  Leaves  noticeably  divaricate  (except  for  terminal  1  or  2  pairs, 

which  are  antrorse)  and  distichous,  more  or  less  falcate,  often 

5-7  cm.  long   var.  v,  lorifolia 
g.  Leaves  directed  variously,  not  or  scarcely  falcate,  seldom  more 

than  5  cm.  long   var.  ̂ .  hanapepensis 

d.  Capitula  few  to  a  branchlet. 

e.  Capitula  sessile  or  subsessile  (pedicel  less  than  2  mm.  long). 

f.  Mature  seeds  mostly  tetragonal,  1.7-2  mm.  long. 

g.  Leaves  mostly  broad-obovate  to  almost  rotund. 
h.  Leaves  densely  crowded,  ultimate  branches  (unless  in  form 

Tcahanana)  mostly  short  and  thick  like  penultimate  ones,  in- 
volucres usually  sessile,  capsules  glabrous  or  nearly  so; 

plant  of  northeasternmost  Molokai  and  (f .  kahanana)  east- 
ern Oahu   var.  i.  halawana 

h.  Leaves  fewer,  ultimate  branches  mostly  slender  (1-1.5  mm. 

thick)  and  thus  abruptly  unlike  penultimate  ones,  in- 
volucres usually  subsessile,  capsules  appressedly  and  more 

or  less  arachnosely  whitish-hispid  (finally  glabrate  at  some 

places)  ;  plant  of  northwestern  Hawaii   var.  k,  saxxcola 

g.  Leaves  mostly  oblanceolate  or  narrower   var.  tt.  cmiplectena 

f.  Mature  seeds  mostly  biconvex,  1.4-1.6  mm,  long   var.  p.  mauiensis 

e.  Capitula  all  or  many  definitely  slender-pedicellate  (pedicel  4r-7  mm. 

long)   var.  f.  haupuana 

Shrub,  glabrous,  glaucous,  spreadingly  branched  and  often 
forming  dense  mats;  branches  rather  closely  but  not  widely 

nodose,  often  reddish.  Leaves  opposite  and  distichous,  some- 
times a  few  pairs  imbricately  crowded  at  tips  of  branches,  the 

rather  narrow  petiole  concave  or  channeled  on  upper  surface 

and  about  2-4  mm.  long ;  blade  spatulately  cuneate-obovate  to 

oblong-oblanceolate  (often  with  one  edge  concave  and  one  con- 
vex),  obtuse  to  orbicular  at  apex  but  not  or  scarcely  retuse, 

gradually  narrowed  below  to  a  slender  truncate-subcordate 

base,  at  margin  entire  and  at  times  somewhat  upturned,  some- 
what rigid,  commonly  2.5-5.5  cm.  long  and  1-2.5  cm.  wide,  the 
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lateral  veins  more  or  less  obscure  on  upper  surface;  stipules 
coalesced  into  a  single  interpetiolar  body  on  each  side,  this 
very  broad,  short,  more  or  less  ciliate.  Cymes  axillary,  1-5- 
cephalous.  Involucre  hemispherical,  many-flowered,  glabrate 
outside  unless  at  lobes,  hirtous  inside  along  lines  running  from 
the  glands,  about  2.3  mm.  tall ;  glands  4  or  5,  yellowish-brown 
when  dry  (or  yellow  on  living  specimens) ;  transversely  del- 

toid-oblong to  suborbicular,  exappendiculate ;  stamens  ex- 
serted;  pedicel  slender,  glabrous,  usually  becoming  about  1 
cm.  long.  Capsule  subsessile,  blackish  or  black,  trigonal,  de- 

pressed, about  2.5  mm.  tall ;  cocci  scarcely  carinate ;  styles  very 
short,  bifurcate  about  one  third  the  way  into  thickish  apically 
capitate  branches ;  seeds  reddish-gray,  obscurely  4-sided,  ovate 
in  side  view,  minutely  scrobiculate,  about  1.5  mm.  long. 

Type:  Collected  hy  Jules  Remy,  Niihau,  1851-1855  (Paris). 
Distribution :  Nihoa,  Niihau,  and  western  coast  of  Kauai. 

Specimens  examined :  Edwin  H.  Bryan,  Jr.  6,  abundant  patches  on  summit  and 
a  few  plants  on  southeast  point,  Nihoa,  June  14,  1923  (Bishop)  ;  Edward  L.  Caum 
64,  alt.  ±100  m.  and  ±300  m.,  among  rocks  on  edge  of  windswept  cliffs,  Nihoa,  June 
17,  1923  (Bishop)  ;  Otto  Begener  8090,  growing  only  on  sand  dunes  in  hot  arid 
region,  north  of  Barking  Sands,  Kauai,  June  13,  1926  (Degencr,  2  sheets;  Field)  ; 
C.  8,  Judd  5,  alt.  140  m.,  steep  rocky  hillside,  Nihoa,  June  20,  1923  (Bishop)  ; 
John  F.  G.  StoJces,  Kaali,  Niihau,  January,  1912  (Bishop). 

Boissier  omits  the  color  of  the  capsules  but  these  are  found 
to  be  blackish  or  even  black  on  the  fruiting  specimens  examined 
(Bryan  6  and  Degener  8090). 

Perhaps  hybridizing,  tlirough  one  of  its  varieties,  witli  E.  Hillebrandii  (cf.  Otto 

Degencr,  Kwan  Park  4-  Will  Bush  804$,  moderately  dry  region,  small  gulch  on  south 
side  of  upper  Makua  Valley,  Oahu,  May  10,  1931  [Degener;  New  York]  ;  Albert  F. 
Judd  4r  Carl  Skottsberg  366,  slope  of  Puu  Kaala,  Makaleha,  Oahu,  August  30,  1922 
[Gothenburg]),  and  with  E.  multiformis  var.  manoana  (cf.  Charles  N.  Forbes 

2472-0,  ridges  between  Niu  and  Wailupe,  Oahu,  April  11,  1917  [Bishop]  ;  Otto 
Degencr,  Kwan  Park,  D.  LeBoy  Topping  4-  Otto  Swezey  8100,  top  of  ridge  in  open 
sunny  woods,  middle  ridge  of  Niu  Valley,  Oahu,  June  4,  1932  [Degener;  Field,  2 
sheets;  N.  Y.]). 

Euphorbia  Celastroides  var.  |3.  Stokesii  (Forbes)  Sherff,  Bot. 
Gaz.  97:  593.  1936. 

Euphorbia  Stokesii  Forbes,  Bishop  Mus.  Occas.  Paps.,  5: 
108,  pi.  1.  1913. 
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( 

Low  prostrate  shrub  6  dm.  tall ;  brandies  slender  and  termi- 
nally subherbaceous  somewhat  as  in  E.  multiformis.  Leaves 

obovate,  often  emarginate  (some  having  the  terminal  portion 

partly  set  off  from  rest  by  an  additional  indentation  on  each 

side),  somewhat  fleshy,  bluish-green  above,  paler  beneath,  3- 
4,2  cm.  long  and  2-2.8  cm.  wide,  moderately  membranaceous 

when  dry.  Capitula  solitary,  axillary ;  pedicel  1-1.5  cm.  long. 
Capsule  glabrous,  3  mm.  tall. 

Type :  Collected  by  John  F.  G.  Stokes,  near  the  beach  at  Kii, 
Niihau,  January,  1912  (Bishop). 

Distribution:  Northeastornmost   Niihau   and  northeastern 
Kauai. 

Specimens  examined:  StoTces,  near  bea«h  at  Kii,  Niihau,  January,  1912  (cotype, 

Bishop)  ;  StoJces,  near  Kalihiwai,  Kauai,  February,  1916  (Bishop). 

Characterized  by  its  more  slender  branchlets,  the  often  pres- 
ent low  terminal  foliar  lobe  (manifest  because  of  the  two  addi- 

tional emarginations),  and  by  its  greenish  capsules.  Con- 
nected with  E.  Celastroides  too  well,  however,  by  the  variety 

moomomiana,  which  unites,  for  example,  the  green  capsules 

and,  though  only  to  a  slight  extent,  the  terminal  leaf  lobe  (char- 
acters of  var.  Stokesli)  with  a  robust  branching  habit  and, 

though  only  to  a  slight  extent,  imbricately  crowded  leaves 
(characters  of  the  species  proper). 

Euphorbia  Celastroides  var.  y.  moomomiana  Shcrff ,  Bot.  Gaz. 
97:  593.  1936.    (PL  4.) 
Much  branched;  branches  reddish,  thick,  very  densely 

leaved,  internodes  commonly  3-6  mm.  thick  and  twice  or  thrice 
as  long.  Leaves  conspicuously  distichous  and  imbricate,  more 
often  reflexed ;  blade  somewhat  rigid,  obovate,  at  apex  rounded 
or  truncate  sometimes  emarginate  (rarely  with  an  additional 

small  sinus  a  few  mm.  to  each  side  of  the  midrib's  terminus), 
gradually  narrowed  to  a  minutely  auriculate-cordate  base,  at 
margin  entire  and  somewhat  revolute,  bluish-green,  paler  be- 

neath, 3-4.8  cm.  long  and  1.8-2.8  cm.  wide ;  stipular  body  mar- 

aud 
fimbriate-hispid,  1.5-3.2  mm.  tall.     Capitula  solitary 
larv  or  2-5  on  thickened  abbreviated  axis  arising;  from 
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an  axil  j  pedicel  glabrous,  ±1  cm.  long.  Capsule  about  2  mm. 
tall  and  almost  3  mm.  thick. 

Type;  Collected  by  Joseph  F.  Rock,  no.  14014,  Moomomi, 
Molokai,  April,  1918  (Bishop,  3  sheets). 

Distribution :  Western  Molokai  and  Kaula,  islet  off  Niihau. 

Specimens  examined:  Edward  L.  Caum  10,  Kaula,  islet  off  Niihau,  August  17, 
1932  (Bishop)  ;  Otto  Degener  S069,  forming  1  x  2-yard  mass,  in  pure  sand  on  lee- 

ward side  of  large  dune,  extremely  dry  region,  Moomomi,  Molokai,  April  25,  1928 
(Degener,  2  sheets;  Field;  New  York) ;  George  C.  Munro  494,  Moomomi  sand  hills, 
Molokai,  July  26,  1922  (Bishop) ;  Eoch  14014  (3  type  sheets.  Bishop). 

The  Munro  plant  appears  to  have  been  regarded  as  new 
by  Rock,  but  at  the  Bishop  Museum  both  the  Munro  and  the 
Roch  plants  had  been  referred  to  the  deceptively  similar  Eu- 
phorhia  Stokesii  (my  variety  Stokesii).  The  latter  plant 
differs  strongly,  however,  in  having :  rameal  internodes  much 
shorter  and  thicker ;  the  much  more  numerous  leaves  so  close 
that  in  the  herbarium  specimens  they  present  a  highly  imbri- 

cated effect,  their  blade  only  very  rarely  with  an  indentation 
on  each  side  of  and  a  few  millimeters  from  the  midnerve  's  dis- 

tal end;  the  tendency  to  bear  thickened  abbreviated  axillary 
branches  which  are  mere  axes  to  hold  the  capitula ;  the  shorter 
capsule,  etc. 

Euphorbia  Celastroides  var.  S.  kaenana  Sherff,  Bot.  Gaz.  97: 
594.  1936.    (PL  5.) 

Shrub  with  thick  very  nodose  branches,  bark  often  whitish- 
gray  and,  when  dry,  lengthwise  much  wrinkled.  Leaves  some- 

what clustered  over  distal  third  or  half  of  the  much  reduced 
thickish  (2-4  mm.)  ultimate  branchlets,  lower  ones  often  re- 
flexed  ;  petiole  slender,  glabrous,  2-3  mm.  long ;  blade  broadly 
to  narrowly  oblong-oblanceolate,  at  apex  obtuse  to  truncate- 
subemarginate,  cuneately  or  subcuneately  narrowed  below  to 
an  oblique  and  truncate-subcordate  base  (this  3-5  mm.  wide), 
pale  green,  thin,  mostly  3^.5  cm.  long  and  1-1.6  cm.  wide. 
Cymes  much  contracted,  their  axis  and  branches  thickish  and 
nodose  (the  numerous  stipular  bracts  very  obvious) ;  capitula 
often  5-7,  sessile  to  subsessile;  involucre  outwardly  glabrate 
or  minutely  setulose  except  for  the  hirsute  lobes.    Capsule  sub- 
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sessile,  glabrate,  drying  blackish,  about  2.5  mm.  tall;  seeds 

grayish  over  red  undercoat,  biconvex-tetragonal,  scrobiculate, 

obliquely  tetragonal  at  each  end,  1.2-1.4  mm.  long. 
Type :  Collected  by  Vaughan  MacCaugJiey,  Kaena  uplands, 

Oahu, March 28, 1915  (Bishop). 
Distribution :  Northwesternmost  Oahu. 

Specimens  examined :  Otto  Degcner,  W.  Eirai,  and  Kwcm  Kee  Parle  8038,  among 

rocks  in  arid  region,  near  Kaena  Point,  Oaliu,  March  21,  1931  (Dcgener;  Field; 

New  York)  ;  Charles  N.  Forles  1654-0,  between  Makua  Valley  and  Kaena  Point, 

Oaliu,  February  25,  1911  (Field)  ;  Forbes  (with  Bean  Lake)  2280-0,  talus  slopes, 

Kaena  Point,  Oahu,  December  16,  1915  (Bishop)  ;  MacCaughey,  Kaena  uplands, 

Oahu,  March  28,  1915   (type.  Bishop). 

Euphorbia  Celastroides  var.  z.  waikoluensis  Sherff,  Bot. 
Gaz.97:  594.  1936. 

Shrub  with  moderately  slender  reddish  branches.  Leaves 

moderately  numerous  but  seldom  imbricate,  pale  or  glauces- 

cent,  the  dark  and  minutely  puberulous  petiole  only  about  1- 
2  mm.  long ;  blade  subrhombic-oval,  apically  obtuse  to  rounded 
and  sometimes  slightly  emarginate,  basally  broad  (4^8  mm.) 

and  truncate-subcordate,  commonly  2.5-3.8  cm.  long  and  1.5- 

2.5  cm.  wide.  Capitula  (only  a  few  seen)  solitary  or  subsoli- 
tary,  axillary  or  terminal,  the  involucre  pubescent  especially 

above;  pedicel  short  (1-3  mm.).  Capsule  (a  single  immature 
one  seen)  black. 

Type :  Collected  by  Joseph  F.  Roclc,  no.  6191,  on  beach  of 
Waikolu,  Molokai  (Field) . 

Distribution :  Northeastern  Molokai. 

Specimens  examined:   Boclc  6191  (type,  Field:   cotype.  Field). 

Euphorbia  Celastroides  var.  C.  haupuana  Sherff,  Bot.  Gaz. 
97:  594.  1936. 

Doubtless  a  shrub;  the  woody  branches  slender,  grayish- 
black,  the  ultimate  ones  numerously  and  conspicuously  nodose 

(their  intcrnodes  mostly  3-7  mm.  long  and  1-2.5  mm.  thick). 
Leaves  as  in  species  proper  and  somewhat  crowded  at  ends  of 
branches  but  smaller  (blade  commonly  under  3  cm.  long  and 

2  cm.  wide)  and  at  apex  commonly  obtuse  very  rarely  retuse. 
Capitula  usually  not  more  than  1  or  2  at  a  node,  the  slender 
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glabrous  pedicel  4r-7  mm.  long.  A  single  very  immature  cap- 
sule observed,  this  black. 

Type :  Collected  by  Joseph  F.  Rock,  no.  2444,  Haupu-Lihue, 
Kauai,  March  18, 1909  (Bishop). 

Distribution :  Southeastern  Kauai. 

Specimens  examined:  Charles  N.  Forhes  20-K  pro  parte,  near  Lihue,  Kauai, 
July  9,  1909  (Field) ;  Tories  600-K,  Nonou  Mountains,  Kauai,  October  16-17, 
1916  (Field);  BocTc  g444  (type,  Bishop:  cotype.  Gray). 

Euphorbia  Celastroides  var.  /].  kohalana  Degener  &  Sherff 
ex  Sherff,  Bot.  Gaz.  97:  595.  1936. 
A  shrub  of  open  branching  habit ;  the  reddish  branches  slen- 

der and  with  long  internodes  (often  2^  cm.),  the  nodes  incon- 
spicuous ;  ultimate  branches  very  slender  (±1  mm.  thick),  mod- 

erately leafy  and  often  bearing  1  or  2  very  short-pedicellate 
(1-3  mm.)  capitula  at  the  tip  and  at  1  or  2  nodes.  Leaves  more 
narrowly  petiolate;  the  blade  from  oval  to  obovate  (rarely 
somewhat  subrhomboidal),  at  apex  rounded  to  emarginate, 
bluish-green  or  glaucescent,  at  the  more  or  less  oblique  base 
narrowly  or  widely  rounded  to  truncate-subcordate,  2.5-4  cm. 
long  and  1.5-2.5  cm.  wide. 

Type :  Collected  by  Otto  Degener,  no.  8037,  Kohala,  Hawaii, 
March  22, 1930  (Delessert). 

Distribution ;  Northwestern  Hawaii. 

!S,  Field without 
and  with 

Euphorbia  Celastroides  var.  0.  kealiana  Sherff,  Bot.  Gaz.  97: 
595.  1936. 

Doubtless  a  shrub  and  more  or  less  matting;  branches  black- 
ish, nodes  numerous  and  conspicuous,  internodes  now  3-7  mm. 

now  ±1  cm.  long  and  ±3  mm.  (or  for  ultimate  branches  1-1.5 
mm.)  thick.  Leaves  as  in  species  proper  but  drying  thinner, 
blade  becoming  5  cm,  long  and  3.3  cm.  wide,  probably  somewhat 
differently  colored.    Capitula  not  seen. 

Type :  Collected  by  Abhe  Urhain  Faurie,  no.  477,  on  rocks  of 
the  shore  at  Kealia,  Kauai,  January,  1910  (British). 

Distribution :  Southeastern  Kauai, 



1938] 

SHERFF   HAWAIIAN    EUPHOEBIAE  31 

Specimens  examined:  Faurie  477    (type,  British:  cotype,   Paris);    Charles   N. 

Forbes  SO-K  pro  parte,  near  Lihue,  Kauai,  July  9,  1909  (Field). 

Euphorbia  Celastroides  var.  i.  halawana  Sherff,  Bot.  Gaz.  97: 
596.  1936.    (PL  6.) 

A  much-branclied  and  very  leafy  shrub,  doubtless  often  form- 
ing mats;  the  ultimate  and  subultimate  reddish  branches 

lengthwise  much  wrinkled  and  ridged  at  least  when  dry,  their 

internodes  mostly  1-2  mm.  thick.  Leaves  more  persistent  on 
branchlets  than  in  species  proper  and  foregoing  varieties,  with 
a  brownish  tinge  when  dry,  averaging  much  smaller;  petiole 

slender,  1-2  (rarely  -3)  mm.  long;  blade  variously  oval-obo- 
vate,  subrhombic-obovate,  or  suborbicular,  at  apex  rounded  to 
truncate-emarginate,  at  the  oblique  and  usually  widish  base 
rounded  to  truncate-subcordate,  for  a  few  cauline  leaves  up  to 
3.5  cm.  loner  and  2  cm.  wide  but  for  the  multitude  of  rameal 

smaller  ones  mostly  1-2.5  cm.  long  and  0.8-2  cm.  wide  (or  for 
the  minute  often  numerous  leaves  subtending  capitula  down  to 
±4  mm.  long  and  to  ±4  mm.  wide).  Capitula  subsessile,  usually 

solitary,  often  borne  at  and  near  tip  of  diminutive  leaf y-bracted 
lateral  branchlet;  involucre  outwardly  tomentose  at  least 

above.  Capsule  glabrous  or  slightly  pubescent,  greenish- 
brown,  sessile  or  apparently  so,  : 
scrobiculate,  2  mm.  long. 

Type :  Collected  by  Joseph  F.  Roch,  no.  14041,  near  Hal 
Molokai,  April,  1918  (Bishop). 

Distribution:  ISTortheasternmost  Molokai. 

3  mm.  tall:  seeds  srravish 

is 

Specimens  examined:  Otto  Begener  8054,  dry  coastal  cliffs,  west  side  of  Halawa 

Valley,  Molokai,  June  20,  1928  (Field,  2  sheets)  ;  Able  Urhain  Faurie  472,  on  shore 

at  Halawa,  Molokai,  June,  1909  (British;  Paris);  F,ock  14041  (type,  Bishop:  co- 
type.  Bishop). 

Euphorbia  Celastroides  var.  halawana  f .  1.  kahanana  Sherff, 
Bot.  Gaz.  97:  596.  1936. 

Branchlets  less  roughened  or  ribbed  when  dry,  leaves  more 

numerous,  inflorescences  more  often  subtended  with  very  small 
leaves. 

Type :  Collected  by  Otto  Begener,  no.  8036,  on  sunny  ridge, 

west  slope  of  Kahana  Valley,  Oahu,  February  26,  1929  (De- 
6 ) 
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Distribution :  Known  only  from  type  locality  on  Oaliu. 

Specimens  examined:  Degener  8036  (type,  Degcner;  cotypes,  Field;  N,  Y.). 

Euphorbia  Celastroides  var.  k.  saxicola  Degener  &  Sherff 
ea;Sherff,Bot.  Gaz.  97:  596.  1936. 

Euphorbia   oahuensis   Skottsberg,   Meddel.    Goteb.   Bot. 
Tradg.  10:  122.  1936   (ex  syn.  Hillebr.  but  excluding 
Skottsberg 's  plant). 

Somewhat  resembling  the  variety  halawana  in  habit.    Leaves 
averaging  slightly  smaller  and  more  often  obovate,  with  apex 
emarginate.    Involucre  commonly  with  a  short  (1-4  mm.)  but 
manifest  pedicel.    Capsule  (sessile)  drying  brownish-black  to 
black. 

Type:  Collected  by  Otto  Degener,  no.  8088,  along  rocky 
shore,  Kohala,  Hawaii,  August  9, 1926  (Delessert). 

Distribution :  Northwestern  Hawaii  and  southeastern  Calm. 

Specimens  examined:  Degener  80S8  (type,  Delessert:  cotypes,  Degener,  2  sheets; 
Field)  ;  Br,  William  HUlelrand,  Kailua,  Oaliu  (Berlin;  type  of  Euphorbia 
oahuensis  Skottsberg). 

F 

Euphorbia  Celastroides  var.  A.  Humbertii  Shcrff,  Bot.  Gaz. 
97:  596.  1936. 

.., Probably  a  shrub;  branches  ascending,  slender,  ultimate 
ones  mostly  1-1.6  mm.  thick  at  internodes  (these  more  often 
3-9  mm.  long),  nodes  conspicuous.  Leaves  moderately  crowded 
on  distal  third  or  half  of  each  branchlet,  the  slender  petiole  2- 
4  mm.  long ;  blade  cuneately  and  often  subf alcately  oblanceo- 
late,  apically  obtuse  to  truncate  or  rounded  but  seldom  retuse, 
basally  oblique-truncate  and  only  about  1.5-3  mm.  wide,  bluish- 
green  or  glaucescent,  thinnish,  commonly  2-4  cm.  long-  and 
0.7-1.5  cm.  wide.  Capitula  abundant  but  usually  only  1 
a  node,  mostly  elongate-pedicellate ;  involucre  outwardly  gla- 
brate,  pedicel  slender,  rigid,  suberect,  and  finally  ±13  mm.  long. 
Capsule  glabrous,  sessile  or  apparently  so,  ripening  brownish- 
black,  about  2.5  mm.  tall. 

Type :  Collected  by  Jules  Remy,  no.  595,  Kauai,  1851-1855 
(Gray). 

Distribution :  Oahu  and  Kauai 
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Specimens  examined:  Thomas  Nuttall,  Parri  ('' probably  Xuuanu  Pali"),  Oahu 
(Kew;  type  material  of  Euphorhia  annulata  Nutt.  ined.)  ;  Eemy  595  (type,  Gray: 

eotypes,  Paris,  2  sheets)  j  TJ.  S.  Explor.  Exped,,  Oalm,  1840  (Gray;  Missouri;  U.  S.). 

Named  for  Professor  H.  Humbert  of  Paris,  without  whose 

invaluable  assistance  my  treatments  of  this  and  several  other 

members  of  the  genus  Euphorbia  would  have  been  greatly 

handicapped  if  not  precluded. 

Euphorbia  Celastroides  var.  p.  nematopoda  Sherff,  Bot.  Gaz. 
97:  597.  1936. 

Similar  to  var.  Ilumhertii.  Differs  in  its  less  crowded  leaves, 

fewer  capitula,  these  on  more  flexuous,  not  rigid  and  suberect, 
even  more  delicate,  and  a  third  to  a  half  longer  pedicels. 

Type:  Collected  by  Charles  N.  Forbes,  no.  726-K,  at  left- 
hand  side  of  Kipu  Kai  Gap,  Haupu  Range,  Kauai,  November  1, 
1916  (Bishop). 

Distribution:  Known  only  from  type  locality  in  southeast- + 

ern  Kauai. 

Specimens  examined:   Forlcs  726-K  (type,  Bishop). 

Euphorbia  Celastroides  var.  v.  lorifolia  (A.  Gray)  Sherff, 
Bot.  Gaz.  97:  597.  1936. 

Euphorbia  multiformis  var.  lorifolia  A.  Gray  ex  H.  Mann, 
Proc.  Amer.  Acad.  7:  202  (Enum.  Haw.  PI.,  no.  439,  var. 

S.).  1867. 
Euphorbia  lorifolia  Hillebrand,  Fl.  Haw.  Isls.,  p.   395. 

1888,  only  as  to  syn.  A.  Gray. 

Euphorbia  rivularis  Heller,  Minn.  Bot.  Studs.  1:  846,  pi. 
51.  1897. 

Chamaesyce  lorifolia  (A.  Gray)  Croiz.  &  Deg.  ex  Deg.,  FL 
Haw.  Dec.  9,  1936  (ex  syn.  Hillebr.  quoad  Hillebr.  syn. 
A.  Grayiutitur). 

A  shrub  1.5-1.8  m.  tall,  simple  below  with  a  stem  +2.5  cm. 

thick ;  branches  loose,  spreading.  Differs  from  variety  Hum- 
bertii  in  its  more  conspicuously  distichous,  more  elongate, 
more  often  falcate  leaves,  these  often  7  cm.  long;  also  in  its 

commonly  more  compound  inflorescence  (often  with  3-5-cepha- 
lous  cymes)  and  shorter  pedicels,  these  latter  mostly  ±5  mm. 
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long.    Seeds  tetragonal,  grayish  over  red  undercoat,  distinctly 
scrobiculate. 

Type :  Collected  by  the  United  States  Exploring  Expedition, 
Kauai,  1840  (U.S.). 

Specimens  examined:  Anon.,  Kauai  (Bishop,  fragment  ex  Berlin);  anon,  415, 
near  Waimea  Canyon,  Kauai,  June  29,  1928  (Field)  ;  Brodie  4036,  Kauai  (Field) ; 

Otto  Degener  II-S12,  near  rain  forest  along  irrigation  ditch  road,  Olokele  Canyon, 
Kauai,  September  9,  1022  (New  York) ;  Degener  8086,  Olokele  Canyon,  Kauai, 

July  3,  1926  (Degener,  3  sheets;  Field)  ;  Degener  8091,  rather  dry  region,  north- 
eajst  of  Kipu,  Kauai,  June  17,  1926  (Degener,  3  sheets;  Field);  Degener  8092, 
near  Hanapepe  Falls,  Kauai,  June  19,  1926  (Degener,  2  sheets;  Field;  New  York)  ; 
Ahhe  Urbain  Faurie  465,  Waimea,  Kauai,  March,  1910  (Paris)  ;  Faurie  466, 
Naapali,  Kauai,  January,  1910  (British;  Paris)  ;  Charles  N.  Forbes,  Olokele  Valley, 

Kauai,  September,  1909  (Bishop) ;  Forbes  944-K,  Halemanu,  Kauai,  July  3-August 
18,  1917  (Field,  2  sheets) ;  Amos  Arthur  Heller,  on  Kaholuamanu,  above  Waimea, 

Kauai,  September  2-9,  1895  (Field) ;  Heller  2441,  on  the  Hanapepe  and  Wahiawa 
Watershed,  Kauai,  June  25,  1895  (Kew)  ;  Heller  (similarly)  S441,  along  the  Hana- 

pepe Eiver,  near  the  Falls,  Kauai,  June  24-26, 1895  (cotypes  of  Euphorbia  rivularis 
Heller,  Cornell;  Field,  3  sheets;  Gray;  New  York;  Paris) ;  Heller  (similarly)  2441, 
same  locality,  July  2-8,  1895  (Missouri) ;  Dr.  William  Hillebrand,  Hawaiian  Isls. 
(Gray;  Kew);  Albert  S.  Hitchcoclc  15251,  alt.  1400  ft.,  Olokele  Gulch,  Kauai,  Oc- 

tober 18,  1916  (U.  S.)  ;  Kmidsea,  Kauai  (Berlin)  ;  Archibald  Menzies,  Hawaiian 
Isls.  (Kew) ;  Joseph  F.  BocTc  2080,  Halemanu,  Kauai,  February  14-26,  1909 
(Bishop;  Gray;  New  York);  EocTc  5564,  Kaholuamanu,  Kauai,  September,  1909 
(Bishop;  Gray;  New  York;  Vienna);  Boclc  12938,  same  locality,  October,  1916 
(Bishop)  ;  Bock  17257,  Hawaiian  Isls.  (Bishop)  ;  Carl  STcottsberg  1001,  in  the 
forest  near  Kokee  station,  Kauai,  October  28,  1922  (Bishop)  ;  V,  S.  Explor,  Exped,, 
Kauai,  1840   (type,  U.  S.:   type  fragments,  Gray;  Missouri), 

The  leaves  tend  to  stand  ̂ ^at  right  angles  to  the  branch,  ex- 
cept the  ultimate  ones,  which  extend  forward"  (Heller,  loc. 

Our  concept  for  the  variety  lorifolia  must  rest  directly  upon 

Asa  Gray's  manuscript  description  published  by  Horace  Mann 
(and  its  underlying  type  plant  collected  by  the  United  States 

Exploring  Expedition)  :  ''Var.  S  lorifolia  (Gray,  I.  c.  ined,) : 
foliis  lineari-elongatis  (bipollicaribus)  crassis;  pcdicellis  in- 
volucro  2-4-plo  longioribus. ' ' 

Mann  erroneously  referred  Mann  S  Brigham  389  to  the  va- 
riety lorifolia,  and  subsequent  botanists,  beginning  with  Hille- 

brand,  seem  uniformly  to  have  rested  their  concept  for  lorifolia 
upon  the  Mann  &  Brigham  plant.  We  may  note,  however,  that 
that  very  keen  student  of  Euphorbiaceae,  Dr,  George  Engel- 
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mann,  made  a  carefully  detailed  study  of  a  fragment  of  the 

type  of  variety  lorifolia,  and  that  his  extended  description,  in 

pencil,  is  on  a  slip  attached  to  his  private  herbarium  sheet 

(Missouri).  He  studied  also  Mann  S  BrigJiam  389  and  wrote : 

"seed  different  from  lorifolia  and  very  distinct." 
The  Mann  <&  Brigham  plant  is  referred  by  me  to  variety 

mauiensis.  The  true  variety  lorifolia  is  seen  to  be  the  plant 

described  by  Heller  (loc.  cit.)  as  Euphorbia  rivularis. 

Euphorbia  Celastroides  var.  t  hanapepensis  Sherff,  Bot.  Gaz. 
97:  597.  1936.    (PI.  7.) 

Euphorbia  Celastroides  Heller,  Minn.  Bot.  Studs.  1:  844. 
1897  (notBoiss.). 

A  small  tree  with  short  trunk,  loosely  branching ;  the  smaller 

or  younger  branches  stiff  and  with  short  (commonly  5-12  mm.) 
internodes,  brownish-black  or  grayish-black  at  least  when  dry. 
Leaves  somewhat  crowded  toward  tips  of  branchlets,  petiole 

slender  and  1-4  mm.  long;  blade  linear-oblanceolate  to  broadly 
oblanceolate,  at  apex  rounded  to  subobtuse,  at  base  narrow 

(usually  less  than  3  mm.  wide),  thinner  and  more  greenish 

above  than  in  species  proper  and  somewhat  yellowish-silvery 

beneath,  2-5  cm.  long  and  0.7-1.7  cm.  wide.  Capitula  much 
more  numerous  than  in  species  proper,  solitary  at  the  nodes  or 

more  often  in  2-5-cephalous  cymes  (these  in  axils  of  abbrevi- 
ated leafy  lateral  branchlets) ;  involucre  outwardly  glabrous; 

pedicel  slender,  glabrous,  3-8  mm.  long.  Capsule  glabrous, 
drying  dark  brown,  sessile  or  apparently  so;  seeds  grayish, 
scrobiculate. 

Type  :  Collected  by  Amos  Arthur  Heller,  no.  2429,  along  the 

Hanapepe  River,  near  the  Falls,  Kauai,  July  2-8,  1895  (Mis- 
souri). 

Distribution :  Southeastern  Kauai. 

Specimens  examined:  AlTye  Uriain  Faurie  476,  on  rocks,  Hanamaulu,  Kauai, 

I>ecember,  1909  (Bishop;  Delessertj  Paris)  ;  Eeller  2429,  along  the  Hanapepe  River, 

near  the  Falls,  Kauai,  June  24^26,  1895  (Cornell;  Field,  2  sheets;  Gray;  New 

York;  Paris)  ;  Eeller  (similarly)  2429,  on  the  Hanapepe  and  Wahiawa  Watershed, 

Kauai,  June  24,  1895  (Kew)  ;  Eeller  (similarly)  2429,  along  the  Hanapepe  River, 

near  the  Falls,  July  2-8,  1895  (type,  Missouri:  cotype,  U.  S.). 
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A  form  which  might  be  taken  for  a  distinct  species  if 
t  connected  with  the  species  proper  by  snch  a  complet 

ofi     

Euphorbia  Celastroides  var.  o.  niuensis  Sherff,  Bot.  Graz.  97: 
598.  1936. 

Similar  to  var.  lorifolia.  Leaf  petioles  slender,  glabrate,  2- 
3  mm.  long;  blade  oblong,  at  apex  obtuse  or  rounded,  at  base 
oblique-truncate  and  3-5  mm.  wide,  glaucescent,  thinnish,  ±2.5 
cm.  long  and  ±1.2  cm.  wide.  Capitula  ±11  in  tiny  cymes  (these 
±1.5  cm.  long,  the  branches  spreading  or  recurved;  pedicels 
slender  but  short,  commonly  1-4  mm.  long) .  Capsules  drying 
dark  brown,  glabrous,  sessile  or  apparently  so,  about  2  mm. 
tall.    Seeds  grayish  over  red  undercoat,  tetragonal,  only  about 
1-1.1  mm.  long,  only  moderately  or  even  indistinctly  scrobicu- late. 

Type :  Collected  by  Dr.  William  Eillehrand,  Niu,  Oahu  (Ber- lin). 

Distribution :  Southeastern  Oahu. 

Specimens  examined:   Billelrand,  Niu,  Oahu  (type,  Berlin). 

Perhaps  now  extinct.  The  type  is  a  mere  fragment  but  very 
distinctive.  It  is  the  specimen  referred  to  by  Hillebrand  (Fl. 
Haw.  Isls.,  p.  395.  1888)  for  Oahu  material  of  Euphorbia 
Celastroides.    I  have  found  no  other  material  to  match  it. 

Euphorbia  Celastroides  var.  n.  amplectens  Sherff,  Bot.  Gaz. 
97:  598.  1936.    (PI.  8.) 

Euphorbia  lorifolia  Hillebr.,  Fl.  Haw.  Isls.,  p.  395.  1888 
(in  small  part  and  excluding  syns.  A.  Gray  and  DC. ;  cf. 
var.  mauiensis). 

Now  a  prostrate  or  erect  shrub,  now  arborescent,  much 
branched;  ultimate  and  penultimate  branches  grayish-black, 
puberulous,  not  strongly  ridged,  the  numerous  nodes  conspicu- 

ous, internodes  mostly  1-2  mm.  thick.    Leaves  of  various  as- 
pects, but  mostly  with  short  (1-3  mm.)  slender  commonly  pu- 

bescent petiole ;  blade  mostly  elliptic-oval  to  narrowly  oblance- 
olate,  at  apex  truncate  and  perhaps  emarginate  to  rounded  or 
obtuse,  at  base  rounded  or  narrowed,  with  a  more  or  less 

N 
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brownish  tinge  to  the  green  when  dry,  at  times  pnberulons 

beneath  toward  petiole,  mostly  1.5-3  cm.  bnt  sometimes  to  6  cm. 

long.  Capitnla  nsnally  solitary,  snbsessile;  involncre  out- 

wardly glabrous  or  glabrate  below,  often  pubescent  to  con- 
spicuously tomentose  above.  Capsule  glabrous  to  moderately 

puberulous,  sessile  or  apparently  so,  drying  brownish-green 

to  dark  brown,  about  3  mm.  tall.  Seeds  now  definitely  tetrag- 

onal, now  compressed  and  2-edged  except  at  the  tetragonal 

truncate  base,  apically  obtuse,  grayish  (over  the  red  under- 

coat), scrobiculate,  1.7-2  mm»  long. 

Type:  Collected  by  Charles  N.  Forbes,  no.  355-Mo,  Kalua- 
aha Valley,  Molokai,  August,  1912  (Field). 

Distribution:  Kauai,  Oahu,  Molokai,  Lanai,  Maui,  and  Ha- 
waii. 

4-6 

win ridge  of  Niu  Valley,  Calm,  April  20,  1931  (Degener;  Field;  New  York)  ;  Begencr 

8055,  growing  3.5-5  ft.  tall,  with  Santalum,  Mokomoko  Gulcli,  Molokai,  June  7,  1928 

ing  with  Lii 
Kamakaipo 

with 
Kahuaawi  Gulch,  Molokai,  May  12,  1928  (Degener;  Field;  New  York);  Degener 

8060,  East  Oliia  ridge,  Molokai,  July  17,  1928  (Degener;  Field;  New  York)  ;  De- 

gener 8062,  one  of  the  dry  valleys  between  Kamalo  and  Kaunnkakai,  Molokai,  July 

29,  1928  (Degener;  Field;  New  York);  Degener  8070,  Moomomi,  Molokai^  April 

25,  1928  (Degener)  ;  Degener  8076,  dry  rocky  region,  Kaupo  Gap,  Haleakala,  Maui, 

August  20,  1927  (Degener;  New  York)  ;  Degener  8077,  northwest  of  Puu  Eke,  Maui, 

August  31,  1927  (Degener,  2  sheets;  Field;  New  York)  ;  Degener  8078,  arid  rocky 

region,  TJlupalakua,  Maui,  June  23,  1927  (Degener,  2  sheets;  Field;  New  York); 

Degener  8087,  arid  aa  lava  desert,  Hoopuloa,  Hawaii,  August  26,  1926  (Degener,  3 

sheets;  Field);  Degener  8089,  in  tapestry  forest,  Kohala  ditch  trail,  Kohala,  Ha- 

waii, August  10,  1926  (Degener,  3  sheets;  Field)  ;  Degener  4-  Kwan  Kee  Parle  8045, 

in  arid  rocky  sunny  region,  second  ridge  east  of  Kuliouou  Valley,  near  summit 

(ridge  on  west  side  of  Kamehameha  Farm  School),  Oahu,  October  25,  1931  (De- 

gener, 2  sheets;  Field)  ;  David  Douglas  13,  Hawaiian  Isls.,  1834  (Kew,  2  sheets)  ; 

FredericTc  EschscTioltz,  Oahu,  1816-1817  (Kew;  form  with  leaves  closely  approach- 

ing those  in  E,  multiformis)  ;  Abbe  TJrhain  Faurie  471,  on  rocks,  Yao  Valley,  Maui, 

August,  1909  (British;  Paris);  Charles  N.  Forbes  17-Mo,  Kalehu,  Molokai,  June, 
Lanai.  June 

June 

Limestone  Point,  Lanai,  December  13,  1913    (Bishop)  ;   Forbes  S7S-M,  beach  at Lanai 

(Field);  Forbes  355-Mo   (type.  Field:   cotypes.  Field;   Missouri);   Forbes  358-H, 
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Kanahaha,  Kona^  Hawaii,  July  25,  1911  (Bishop) ;  Forbes  480-M,  Honokohau 

Drainage  "Basin,  Maui,  September  25-October  17,  1917  (Field) ;  Fortes  5SS-Mo, 
Halawa,  Molokai,  September,  1912  (Field)  ;  Forhcs  1511-0,  Koko  Head,  Calm,  June 
11,  1909  (Bishop)  ;  Forbes  166G-0,  Puu-0-Kona,  Calm,  March  14,  1911  (Field)  ; 
Forbes  1775~M,  Kaapahu,  Maui,  December  9,  1919  (Bishop) ;  Forbes  1877-M,  Nuu, 
south  slope  of  Haleakala,  Maui,  March  6,  1920  (Field) ;  Forbes  WIS-M,  same  lo- 

cality, March  9,  1920    (Field);  Forbes  S386-M,  Olowalu  Valley,  Maui,  May  16, 
Wailui 

Hawaiian 

Eillehrand,  Molokai,  June  21  (Berlin;  labeled  Euphorbia  lorifoUa  by  Hillebrand) ; 
Hillehrnnd.  48,  Hawaii  (Kew) ;  Alhert  S.  Eitchcock  14484,  shrub  or  small  tree  on 
lava  flow,  Puuwaawaa,  Hawaii,  August  30,  1916  (Bishop;  U.  S.) ;  James  Macrae, 
Maui,  May,  1825  (Missouri)  ;  fragment  ex  herb.  EuntUi;  Macrae,  Oaliu,  May  20, 
1825  (New  York) ;  Horace  Mann  #  William  T.  Brinham  101  pro  narte.  Oahu.  1864r- 

1864-1865 
Maximo  untsch 

45,  outer  forest,  Kaiholeua,  Lanai,  August,  1913  (Bishop);  Mnnro  97,  Limestone 
point,  Lanai,  December  13,  1913  (Bishop)  ;  Munro  705,  alt.  about  1000  ft.,  Uluko- 
lea,  Mahana,  north  side  of  Lanai,  September,  1925  (Bishop);  Munro  828,  alt. 
1100  ft,,  Maunalei  Valley,  Lanai,  August  5,  1930  (Bishop);  Jules  Hemy  592, 
tree,  forest  of  Kekaha,  Hawaii,  1851-1855  (Paris);  Joseph  F.  liocJc,  Hawaiian 
Isls.  (Field,  2  sheets);  RocTc,  Honokohau  Valley,  Maui  (Bishop);  Boclc  8068, 
Hawaiian  Isls.  (Field) ;  EocTc  8126,  Kocle,  Lanai,  August  3,  1910  (Gray)  ;  Boclc iian 

Maui  (Field) ;  Eocli  17036,  prostrate,  near  the  ocean.  Barbers  Point,  Oahu,  No- 
vember, 1919  (Bishop,  2  sheets;  Gray);  Carl  STcottsberg  1953,  along  road  between 

Lind's  and  Puuwaawaa,  Hawaii,  September  26,  1926  (Bishop) ;  John  F.  G.  Stokes, 
Molokai,  1909  (Bishop) ;  D.  LeBoy  Topping  (Otto  Degener  distrib.  no.)  8075,  Maui, Field 

Wawra 

Similar  to  and  apparently  passing  by  many  intergradations 
into  the  variety  mauiensis,  but  with  leaves  tending  to  be  more 
often  obovate  and  less  often  linear,  and  with  seeds  commonly 
larger  (1.7-2  mm.,  not  1.4-1.6  mm.  long)  and  usually  tetragonal 
(only  rarely  — for  example,  Rock  i76>5^  — obcompressed). 
Plants  perhaps  not  averaging  as  tall  as  in  variety  mauiensis, 
but  some  of  the  specimens  included  here  are  from  plants  ±3.6 
m.  tall  (for  example,  Forhes  358-11,  ''slender,  12  ft.,  drooping 
branches"). 

Apparently  includes  several  forms  or  races  (hence  the  name 
amplectens). 

Euphorbia  Celastroides  var.  p.  mauiensis  Sherff,  Bot.  Gaz. 
97:  601.  1936. 
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Euphorbia  lorifolia  Hillebr.,  Fl.  Haw.  Isls.  395.  1888  (in 

great  part  and  exclud.  syns.  A.  Gray  and  DC. ;  cf.  var. 

amplectens).^ 
A  shrub  at  lower  altitudes  to  a  small  tree  (3-6  m.  tall  and 

with  trunk  1.5-2  dm.  thick)  in  the  upper  regions,  the  stiff 

branches  puberulous  and  nodose  with  short  internodes.  Leaves 

with  short  (1-2  mm.)  puberulous  petiole ;  blade  linear  to  linear- 
oblong  or  rhombic-linear,  apically  obtuse  to  truncate  and  often 

retuse,  basally  somewhat  contracted  also  subtruncate  and 

oblique,  glabrous  or  beneath  especially  toward  base  somewhat 

puberulous,  3-5  (less  often  to  7  or  even  to  9.5)  cm.  long,  with  a 

more  or  less  brownish-green  color  when  dry,  the  lateral  veins 

ventrally  dark  and  distinct.  Capitula  mostly  solitary,  sessile 

or  subsessile ;  involucre  outwardly  pubescent.  Capsule  puber- 

ulous, subsessile,  deeply  3-parted,  drying  brownish-green  to 

dark  brown,  +2.7  mm.  tall.  Seeds  now  obcompressed-tetragonal 
(two  of  the  edges  at  times  reduced  to  mere  median  ribs),  now 

distinctly  obcompressed  and  laterally  2-edged  except  at  the  tet- 

ragonal and  truncate  base,  at  apex  shallowly  rounded,  brown- 

ish-gray to  metallic-brown,  scrobiculate,  1.4-1.6  mm.  long. 
Type :  Collected  by  Horace  Mann  S  William  T.  Brigham,  no. 

389,  on  sandy  isthmus  of  Maui,  1864-1865  (U.  S.). 
Distribution :  Lanai  and  Maui. 

Specimens  examined:  Anon.,  Maui  (Bishop,  fragment  ex  Berlin);  Otto  Begener 

8074,  barren  arid  hill,  mauka  of  McGregor,  West  Maui,  July  10,  1927  (Degener; 

New  York) ;  Adbe  Uriain  Faurie  474,  alt.  1500  m.,  Haleakala,  Maui,  August,  1909 

(Paris) ;  Charles  N.  Forhes  115-L,  mountains  near  Koele,  Lanai,  June,  1913 

(Bishop)  ;  Forhes  139-L,  same  locality  and  date  (Field)  ;  Forhes  22S-L,  mountains 

at  east  end  of  Lanai,  same  date  (Bishop;  Field)  ;  Forhes  366-L,  Kaiholena,  Lanai, 

September,  1917  (Field,  2  sheets)  ;  Forhes  1104-M,  Kaupo  Gap,  Haleakala  Crater, 

Maui,  August  10,  1919  (Field) ;  Forhes  1811-M,  Kanaio,  south  slope  of  Haleakala, 

Maui,  March  2,  1920  (Bishop)  ;  Forhes  181S-M,  same  locality  and  date  (Field)  ; 
Forhes  2048-M,  Auwahi,  south  slope  of  Haleakala,  Maui,  March  20,  1920  (Field)  ; 

^Croizat  &  Degener  {ex  Deg.,  Fl.  Haw.  Dec.  9,  1936)  give  the  new  combination 
and 

Isls.  395.  1888"  as  their  synonym.  Of  course  this  treatment  is  wholly  ineffective 

under  the  International  Kules  of  Nomenclature,  so  far  as  renaming  Hillebrand's 

own  plants  (my  var.  mauiensis)  is  concerned.  In  actual  effect,  Ooizat  &  Degener 

have  made  a  new  combination,  though  evidently  not  meaning  to  do  so,  for  EupJiorhia 

multiformis  var.  lorifolia  A.  Gray  {qii^  vide,  p.  33). 
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Forhes  S091-M,  Auwahi,  south  slope  of  Haleakala,  Maui,  March  24,  1920  (Field)  ; 
Forhes  ̂   C.  Montague  CooTce,  Jr.,  1-M,  Maunahooma,  West  Maui,  May,  1910 

(Bishop) ;  Br.  William  HiVr'brand  45,  small  tree  15-20  ft.  tall,  Kula,  East  Maui, 
July,  1858  (Kew,  2  sheets);  Hillchrand  ^  Eev.  J.  M.  Lydgate,  Hawaiian  Isls. 
(Bishop)  ;  Dr.  Albert  S.  HitchcocTc  14809,  alt.  3000-5000  ft.,  Puu  Kukui,  West 
Maui,  September  24-26,  1916  (Bishop;  U.  S.)  ;  Horace  Mann  4-  William  T.  Brigham 
289  (type,  U.  S.:  cotypes,  Bishop;  Cornell;  Field;  Gray;  Missouri);  George  C. 
Munro  66,  Kaiholena,  Lanai,  August,  1913  (Bishop) ;  Munro  131,  outer  forest, 
ridge  behind  Kaiholena,  Lanai,  September  28,  1913  (Bishop;  Field);  Jules  Remy 
591,  Lanai,  1851-1855  (Paris)  ;  Josepli  F.  Each  8073,  Mahana,  Lanai,  July,  1910 
(Field,  2  sheets;  Gray;  Vienna);  Each  8560,  gulches  above  Makawao,  Maui,  Sep- 

tember, 1910  (Field;  Gray;  New  York)  ;  Dr.  HcinricJi  Waicra  2343,  Hawaiian  Isls., 
1868-1871  (Vienna) ;  Wawra  2527,  Maui,  same  date  (Vienna) ;  Gerrli  P.  Wilder, 
Maui,  1913  (Bishop). 

As  stated  under  the  foregoing  variety  amplectens,  that  va- 
riety apparently  passes  into  this.  Because  of  the  peculiarly 

obcompressed  seeds,  I  had  originally  held  this  to  be  a  valid 
species.  The  presence  of  forms  of  var.  amplectens,  however, 
in  which  most  of  the  seeds  are  distinctly  obcompressed  (al- 

though still  of  greater  length),  seems  to  cast  doubt  upon  the 
value  here,  for  purposes  of  specific  segregation,  of  the  ohcom- 
pressed-seed  character.  Anyway,  the  local  and  visiting  botan- 

ists who  have  collected  the  two  forms  have  very  commonly  con- 
fused them  under  the  (as  seen  under  var.  lorifolia,  erroneous) 

designation,  Euphorbia  lorifolia. 

7.  Euphorbia  olowalnana  Sherff,  Bot.  Gaz.  97:  580.  193G. 
Chamaesyce  olowaluana  (Sherff)  Croiz.  &  Deg.  ex  Deg.,  Fl. 
Haw.  Dec.  9, 1936. 

Leaf  petiole  1-2  mm.  long;  blade  1.5-2,5   (rarely  -3)   cm.  long  and  4-8  mm. 
wide;  capsule  glabrous   E.  olowaluana 

Leaf  petiole  2-3  mm.  long;  blade  up  to  6  cm.  long  and  to  1.4  cm.  wide;  capsule 
pubescent   var.  /3.  gracilis 

Shrub  or  perhaps  a  small  tree,  branched ;  branches  brownish- 
gray  (ultimate  ones  herbaceous,  more  often  very  slender,  mo- 
niliform,  glabrate  or  very  minutely  hispidulous,  their  nodes 
conspicuous).  Leaves  opposite  and  distichous,  more  often 
divaricate,  the  slender  petiole  weakly  puberulous  and  1-2  mm. 
long;  blade  oblongly  linear,  at  apex  obtuse  or  acute,  at  base 
oblique  (but  only  about  1-2  mm.  wide),  membranous,  glabrate, 
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marked  underneath  mth  oblique  brownish-purple  veins,  1.5- 

2.5  (rarely  -3)  cm.  long  and  4-8  mm.  wide;  stipular  body  at 
first  triangular.  Capitula  commonly  solitary  in  axils  and 

at  tips  of  branchlets.  Involucre  subsessile,  campanulate  or 

urceolate,  outwardly  glabrate  or  near  summit  tomentulose, 

about  2.3  mm.  tall;  glands  4,  transversely  oblong,  subcontig- 
uous.  Capsule  cernuous,  conspicuously  trigonal,  glabrous, 

brown,  about  2.3  mm.  tall;  cocci  weakly  carinate,  the  keel 

darker ;  styles  connate  at  base,  shortly  bifurcate  with  much- 
thickened  branches ;  stipe  pubescent,  manifest.  Seeds  ovate, 

tetragonal,  brown  (at  first  rarely  grayish),  scrobiculate,  1.3- 
1.5  mm.  long. 

Type :  Collected  by  Charles  N.  Forbes,  no.  2341-M,  central 
ridge  of  Olowalu  Valley,  Maui,  May  12, 1920  (Bishop). 

Distribution :  South-central  West  Maui. 
h 

Specimens    examined:  Forbes   S242-M,    Olowalu   Valley,    Maui,    May    7,    1920 

(Field)  ;  Forhcs  S341-M  (type,  Bishop). 

EupJiorhia  oloivaluana  audits  variety  ̂ racz7i5  appear  to  con- 

stitute a  species  of  somewhat  questionable  integrity,  inter- 
mediate between  E.  multiformis  (as  to  often  acutish  leaves) 

and  its  variety  microphylla  (as  to  herbaceous  moniliform  ulti- 
mate branchlets),  on  the  one  hand,  and  its  variety  manoana 

and  E.  Celasfroides  varieties  amplectens  and  mauiensis  (as  to 

appearance  of  leaves,  especially  of  the  brownish-purple  vena- 
tion of  their  lower  surface),  on  the  other. 

In  view  of  the  existence  of  so  many  varieties  of  E.  multi- 

formis and  E.  Celastroides  as  are  known  to  occur,  the  recogni- 
tion here  of  E.  oloivaluana  and  the  variety  gracilis  as  apart 

from  them  must  needs  be  somewhat  arbitrary. 

Euphorbia  olowaluana  var.  3-  gracilis  (Rock)  Sherff,  Bot. 
Gaz.  97:  581.  1936. 

Euphorbia  lorifolia  var.  gracilis  Rock,  Indig.  Trees  Haw. 
Isls.,  p.  259,  pi.  100.  1913. 

Tree,  often  6-9  m.  tall ;  stem  often  2.5-3  dm.  in  diameter,  cov- 
ered with  a  thinnish  pinkish  bark,  this  at  first  smooth  but 

finally  often  strewn  with  conspicuous  nodular  excrescences; 
branches  very  slender  and  drooping,  internodes  glabrate  or 
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pubescent,  nodes  usually  puberulent.  Leaves  larger,  petiole 
2-3  mm.  long ;  blade  linear-oblong,  up  to  6  cm.  long  and  to  1.4 
cm.  wide.  Involucre  outwardly  hispidulous  especially  above ; 
capsule  pubescent. 

Type :  Collected  by  Joseph  F.  Rock,  no.  3593,  on  lava  back  of 
Puuwaawaa,  North  Kona,  Hawaii,  June,  1909  (Bishop). 

Distribution :  Hawaii  and  West  Maui. 

Specimens  examined:  C.  J.  Austin,  Puuwaawaa,  Hawaii,  1912  (Bishop);  Otto 
Begener  8087,  arid  aa  lava  desert,  same  locality,  August  24,  1926  (Degener) ; 
Charles  N.  Forbes  6-E,  same  locality,  June  8-14,  1911  (Bishop)  ;  Forbes  463-H, 
slopes  of  Mauna  Kea,  Waiki,  Hawaii,  August,  1911  (Bishop) ;  Forbes  ^  C. 
Montague  Coolce,  Jr.,  1-M,  Maunahooma,  West  Maui,  May,  1910  (Bishop)  ;  Albert 
S.  EitchcocTc  14270,  Koa  forest,  Kukaiau  Eanch,  Hawaii,  August  20,  1916  (Bishop; 
U.  S.)  ;  mtcJicock  14809,  tree  in  upper  forest,  alt.  3000-5000  ft.,  Puu  Kukui,  Maui, 
September  24-26,  1916  (U.  S.)  ;  Alfred  Meebold,  alt.  5000  ft,,  Hualalai,  Hawaii, 
May,   1932    (Bishop);   Meebold,  Hualalai,  November,   1935    (Field);    George   C. 

«    * 

same 

August,  1917  (Bishop);  Ifoclc  3593  (cotypcs,  Bishop;  Gray);  Eocic  12968, 
Puuwaawaa,  August,  1917  (Bishop) ;  Carl  STcottsberg  667,  same  locality,  September 
26,  1922  (Bishop). 

In  addition  to  the  specimens  listed  may  be  mentioned  two 
more:  Forbes  874-H,  Omaokoili,  Hawaii,  June  17,  1915 
(Field) ;  Rock,  Puuwaawaa,  Hawaii,  August,  1917  (Bishop). 
These  have  smaller  leaves,  as  in  the  species  proper,  but  the 
capitula  are  exceedingly  numerous.  The  involucres  are  mostly 
of  the  yellowish-tomentose,  brownish-  or  yellowish-glanded 
type  found  in  various  forms  of  j^.  Celastroides  and  in  E.  multi- 

formis var.  manoana.  The  Forbes  plant  has  numerous  cap- 
sules. These,  even  though  ±3.2  mm.  tall,  are  sterile,  giving  evi- 

dence of  hybridity. 

8.  Euphorbia  atrococca  Heller,  Minn.  Bot.  Studs.  1:  844,  pi. 
50.  1897. 

Chamaesyce  atrococca  (Heller)  Croiz.  &  Deg.  ex  Deg.,  FL 
Haw.  Dec.  9, 1936. 

a.  Leaves  numerous,  5-13  mm.  wide,  dull  green. 
b.  Leaf -blade  subcoriaceous,  2-4  cm.  long,  the  lateral  veina  obscure.  .E.  atrococca 
b.  Leaf  blade  thinner,  3-5.3  em.  long,  the  lateral  veins  manifest   
  var.   7.   Tcilaueana 

a.  Leaves  fewer,  the  larger  ones  1.2-1.8  cm.  wide,  darker  green   var.  /9.  TcoTcceana 
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Small  tree,  about  3  m.  tall,  with  brownisli  "bark,  freely  branch- 
ing above;  secondary  branches  numerous,  with  moderately 

long  (often  1-3  cm.)  internodes;  glabrous  ultimate  and  sub- 
ultimate  branchlets  nodose,  slender,  suggestive  of  E.  multi- 

formis, their  internodes  mostly  0.5-1.5  cm.  long.  Leaves  nu- 
merous but  not  crowded,  opposite,  the  slender  petiole  glabrous 

and  3-4  mm.  long;  blade  narrowly  to  moderately  oblong-ob- 
lanceolate,  at  the  obtuse  to  rounded  or  subtruncate  apex  some- 

times most  minutely  retuse,  at  base  more  often  almost  or  fully 

equilateral,  at  margin  entire,  dull  green,  subcoriaceous,  2-4: 
cm.  long  and  5-13  mm.  wide,  midvein  prominent  especially 
beneath,  lateral  veins  obscure ;  stipular  body  broadly  triangu- 

lar, slightly  fringed,  ±1  mm.  tall.  Capitula  mostly  3-5  in  axil- 
lary and  terminal  clusters  (these  terminating  now  glabrous 

sulcate  short  peduncles  now  much  abbreviated  minutely  leaved 
branchlets).  Involucre  subsessile,  campanulate,  outwardly 

glabrate  except  on  lobes,  about  2.2  mm.  tall;  glands  4,  trans- 
versely oblong,  exappendiculate,  well  separated;  stamens  ex- 

serted.  Capsule  (submature)  oblong-orbicular  in  side-view, 
blackish,  about  3  mm.  tall,  commonly  erect;  cocci  carinate, 
somewhat  concave  (but  not  sulcate)  on  each  side  of  keel,  ir- 

regularly appressed-hispid  with  whitish  arcuate  hairs ;  styles 
connate  below,  bifurcate  nearly  half-way,  the  branches  apically 
thickened;  stipe  glabrate,  ±1  mm.  long.  Seeds  said  to  be 

''pitted  and  rugose." 
Type;  Collected  by  Afnos  Arthur  Heller,  no.  2500,  on  the 

ridge  west  of  the  Hanapepe  Eiver,  Kauai,  July  4,  1895  (Min- 
nesota). 

Distribution:  Known  only  from  type  locality  in  southern 
Kauai. 

Specimens  examined:  Heller  2500  (cotypes,  Field;  Gray;  New  Tork)  ;  Heller 

(similarly)  S500,  on  the  Hanapepe  and  Wahiawa  Watershed,  southern  Kauai,  July 

4,  1895  (Kew)  ;  Heller  (similarly)  2500,  on  the  ridge  west  of  the  Hanapepe  River, 

Kauai,  same  date  (Paris) ;  Heller  (similarly)  2500,  same  locality,  July  11,  1895 
(Cornell;  Field;  Gray);  Heller  (similarly)  2500,  same  locality,  July  17,  1895 
(Field)  ;  Heller  (similarly)  2500,  same  locality,  August  6,  1895  (Field)  ;  Heller 

(similarly)  2500,  same  locality,  August  22,  1895  (Missouri). 

Heller  describes  the  seeds  as  "pitted  and  rugose"  but  an  ex- 
amination of  some  twenty  or  more  of  the  numerous  apparently 
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full-sized  capsules  on  his  various  specimens  fails  to  show  even 
one  seed.  Uniformly  the  carpels  have  only  tiny  white  shriveled 

abortive  ovules  (although  these  indeed  are,  under  a  high  mag- 

nification, more  or  less  "pitted  and  rugose").  Despite  the  ac- 
ceptance, apparently  without  exception,  of  this  species  by  va- 

rious botanists  who  have  collected  it  (or  its  var.  hokeeana)  in 
the  field  (Holler,  Eock,  Forbes,  and  Skottsberg),  a  genetic 
study  of  its  status  with  reference  to  a  possibly  hybrid  origin  is 
much  to  be  desired.    (See  remark  under  var.  hokeeana.) 

Euphorbia  atrococca  var.  (3.  kokeeana  Sherff,  Bot.  Gaz.  97: 
603.  1936. 

Leaves  fewer,  broader  (the  larger  ones  mostly  1.2-1.8  cm. 
wide),  darker  green,  the  lateral  veins  evident. 

Type:  Collected  by  Dr.  Carl  Skottsberg,  no.  1017,  between 
Kokee  and  Mohihi,  Kauai,  October  29, 1922  (Bishop). 

Distribution :  Southwestern  Kauai. 

Specimens  examined:  Otto  Vcgencr  8094,  Waimea  Canyon  near  Kokee  Camp, 
Kauai,  .Tune  30,  1926  (Degener,  2  sheets;  Field,  2  sheets;  New  York)  ;  Charles  N. 

Forbes  435-K,  Kaholuamanu,  behind  Waimea,  Kauai,  September,  1909  (Field,  2 
sheets) ;  Amos  Arthur  Heller  2858,  on  Kaholuamanu,  above  Waimea,  September 

10-16,  1895  (Bishop)  ;  Heller  (similarly)  2S58,  same  locality,  September  24^30, 
1895  (Field);  Meller  (similarly)  2858,  same  locality,  October  1-8,  1895  (Cornell; 
Gray;  Kew;  Missouri;  New  York;  Paris;  TJ.  S.) ;  Joseph  F.  Rode,  Kaholuamanu, 

Kauai,  October,  1911  (Field);  HocTc  10009,  below  F.  Gray's  mountain  house, 
Kaholuamanu,  same  date  (Bishop;  Gray);  EocTc  12933,  Kaholuamanu,  same  5ate 
(Bishop). 

On  most  specimens  the  apparently  mature  capsules  are,  as  in 
the  species  proper,  devoid  of  good  seeds.  On  two  of  the  cited 
Degener  specimens,  however,  a  few  ripe  seeds  were  found. 
These  were  ovate-oblong  in  outline,  truncate  at  base,  obtuse  at 
apex,  acutely  tetragonal  with  prominently  carinate  angles, 
reddish-brown  to   brownish-black,  transversely   scrobiculate, 
1.8-2  mm.  long. 

Heller  (Minn.  Bot.  Studs.  1:  844.  1897)  described  this  as  ''a 
well  marked  form,  growing  at  an  elevation  of  4000  feet,  near 

the  edge  of  the  woods. ' ' 

Euphorbia  atrococca  var.  y.  kilaueana  Sherff,  Bot.  Gaz.  97: 
604.  1936. 
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Differing  from  the  species  proper  in  its  more  erect  (or  at 
least  more  antrorsely  directed)  and  more  elongate  branches, 

also  its  thinner  leaves  (which  latter  are  beautifully  spatulate- 

oblanceolate,  apically  more  often  somewhat  acute,  the  blade  3- 
5.3  cm.  long).    Inflorescence  unknown. 

Type:  Collected  by  Abbe  Urbain  Faurie,  no.  470,  Kilauea, 
Kauai,  January,  1910  (British). 

Distribution:  Known  only  from  type  locality  in  northeast- 
ernmost  Kauai. 

Specimens  examined :  Faurie  470  (type,  British :  cotype,  Paris ;  cotype  fragment, 
Bishop). 

9.  Euphorbia  multiformis  Hooker  &  Arnott,  Bot.  Beechey's 
Voy.,p.95.  1832. 

Anisophyllum  multiforme  Klotzsch  &  Garcke  ex  Klotzsch, 
Linn,  natiirl.  Pflanzenkl.  Tricocc.  Berl.  Herb.  Allgem. 
natiirl.  Ordn.  Euphorb.,  p.  37.  1860. 

Chamaesyce  multiformis  (Hook.  &  Am.)  Croiz.  &  Deg.  ex 
Deg.,  Fl.  Haw.  Dec.  9, 1936. 

a.  Branchlets  pubescent. 

b.  BrancMets,  involucres,  and  pedicels  densely  tomentulose. 

c.  Eameal  internodes  often  only  3-6  mm.  long;  leaf-blades  mostly  less  than 
2  cm.  long,  their  veins  very  obsolete;  capitula  clustered  in  groups  of 

2-5;   stamens  exceedingly  numerous.   var,  0.  kaalayia 
c.  Eameal  internodes   more  elongate;    leaf -blades   mostly   2-3   cm,   long, 

their  veins  conspicuous  underneath;  capitula  singly  disposed;  stamens 
fewer   var.    tj.    tomenteUa 

b.  Branchlets  spreading-hispidulous. 
c.  Leaves  mostly  under  2  cm.  long. 

d.  Ultimate  branchlets  capilliform;  leaves  very  thin;  plant  of  East  Maui 
  ,   var.   7,  haleakalana 

d.  Ultimate  branchlets  thicker;  leaves  moderately  thin;   plant  of  Oahu 
  var,  t,  perdita 

c.  Leaves  mostly  over  2  cm.  long  and  moderately  thin;   plant  of  Oahu, 
Lanai,  and  western  Hawaii   var.  e.  manoana 

a.  Branchlets  glabrous  or  essentially  so. 

b.  Dwarf  shrub  up  to  6  dm.  tall;  capitula  few,  solitary  in  upper  axils;  bog 
plant  of  southern  Kauai   var.  f,  sparsiflora 

b.  Shrub  or  tree^  capitula  few  or  numerous. 
c.  Capsular  stipe  glabrous   E.  multiformis 
c.  Capsular  stipe  hispid. 

d.  Involucre  outwardly  glabrous  or  only  slightly  pubescent  at  top, 
e.  Ultimate  branchlets  capilliform  or  nearly  so   var,  d.  Tcapuleiensis 
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e.  Ultimate  branchlets  sleuder  but  hardly  subcapilliform 
  var.   ;3.   microphylla 

d.  Involucre  outwardly  hirtous,  densely  tomentose  at  top. . ,  .var.  e.  manoana 

A  glabrous  shrub  with  slender  and  even  extremely  nodose 

(and  often  very  decompound)  branches  (ultimate  ones  1-1.5 
mm.  thick  for  most  of  their  length) ;  internodes  of  a  main 
branch  up  to  3.2  cm.,  of  branchlets  mostly  under  2  cm.  long. 
Leaves  opposite,  the  slender  petiole  glabrous  or  obsoletcly 
hispidulous  and  1-3  mm.  long ;  blade  narrow-oblong  or  -lance- 

olate or  -oblanceolate,  at  apex  subobtuse,  obtuse,  or  rounded 
to  narrowly  truncate  and  rarely  subretuse,  entire,  moderately 
and  more  or  less  gradually  narrowed  below  to  a  usually  equi- 

lateral base,  at  margin  not  or  scarcely  revolute,  membranous, 
obscurely  veined  above,  pale  and  manifestly  veined  under- 

neath, 2-3.5  cm.  long  and  0.9-1.4  cm.  wide ;  stipular  body  very 
low  (±1  mm.  tall),  rounded.  Capitula  solitary,  terminal  and 
axillary.  Involucre  campanulate,  outwardly  glabrous  or  (espe- 

cially above)  slightly  puberulous,  1.5-1.7  mm.  tall;  glands  4, 
broader  than  tall,  transversely  oblong  to  oblong-orbiculate, 
contiguous  or  nearly  so,  exappendiculate ;  lobes  ovate  or  tri- 

angular-ovate and  at  apex  somewhat  lacerate-hirsute ;  pedicel 
only  about  1-2  mm.  long.  Staminophoros  numerous,  conspicu- 

ously exserted.  Capsule  glabrous,  cernuous,  short-stipitate, 
about  3  mm.  tall  and  3  mm.  thick;  cocci  moderately  carinate, 
brown,  not  sulcate ;  stipe  glabrous ;  styles  very  short,  connate 
at  base,  bifurcate  half-way,  the  branches  not  thickened.  Seeds 
ovate,  tetragonal,  grayish,  scrobiculate,  about  2  mm.  long. 

Type :  Collected  by  Lay  and  Collie  (Captain  Beechey's  Voy- 
age), Oahu,  1826-27  (Kew). 

Distribution:  Oahu,  exact  part  unknown;  perhaps  now  ex- 
tinct. 

Specimens  examined:  Lay  &  Collie,  Oahu,  1826-27  (type,  Kew), 

Euphorbia  multiformis  was  published  as  a  nomen  nudum  (or 
suhnudum;  a  statement  was  indeed  made  regarding  the  varia- 

tion in  size  from  a  small  tree  at  higher  altitudes  to  a  herbaceous 
plant  in  low  cultivated  places)  by  Gaudichaud  (Bot.  Frey- 

cinet's  Voy.,  p.  100.  1830).    It  was  first  effectively  published 
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by  Hooker  and  Arnott  (loc.  cit.).  They  gave  a  definite  descrip- 
tion and  cited  Gaudicliaud  only  interrogatively.  They  drew 

their  description  from  two  specimens  by  Lay  and  Collie.  These 
specimens,  now  before  me,  are  mounted  on  the  same  sheet  and 

are  still  well  preserved.  They  are  woody-branched  and  very 
leafy.  They  differ  at  once  from  all  other  specimens  of  this 
species  known  to  me  in  having  many  of  the  leaves  less  rounded 
or  obtuse  at  the  apex  (although  they  are  still  subobtuse  or  just 
barely  subacute)  and  in  the  entirely  glabrous  capsular  stipe. 
Perhaps  this  form  is  no  longer  extant  upon  Oahu,  but  all  other 
forms  at  present  known  are  varietally  quite  distinct  and  for  a 

proper  understanding  of  their  relationships  should  be  so  desig- 
nated. 

The  Gaudichaud  material,  as  indeed  the  Eschscholtz,  the 
Maximovics  (or  Maximowitsch),  and  the  Macrae  materials 
cited  by  Boissier  (in  DC,  Prodr.  15,  pt.  2:  12.  1862)  for 
E.  multiformis,  is  referable  to  variety  manoana.  An  additional 
specimen  (Vienna)  collected  by  Lay  and  Collie  on  Oahu  and 

distributed  from  Banks'  herbarium  as  PhyllantJius  distichus, 
likewise  belongs  to  the  variety  manoana.  Still  another  speci- 

men collected  by  Lay  and  Collie  and  mounted  on  the  same  sheet 

(Kew)  with  the  type  of  E.  Eookeri  belongs  to  the  variety  mi- 
crophylla.  Whether  this  last  specimen  had  been  so  mounted 

prior  to  Hooker  and  Amott's  preparation  of  their  description 
I  cannot  say,  but  their  respective  descriptions  of  E.  multifor- 

mis and  of  the  plant  later  named  by  Steudel  E.  HooJceri  clearly 
do  not  pertain  to  it  and  it  thus  is  to  be  excluded  from  our  con- 

cept otE.  multiformis  proper. 

Euphorbia  multifonnis  var.  (3.  microphylla  Boissier  in  DC, 
Prodr.  15,  pt.  2:  12.  1862. 

Euphorbia    multiformis    Gaudichaud,    Bot.    Freycinet's 
Voy.,  p.  100.  1830  (in  part;  nomen  subnudum). 

Euphorbia  multiformis  var.  tenuior  A.  Gray  ex  H.  Mann, 
Proc.  Amer.  Acad.  7:  202  (Enum.  Haw.  PL,  no.  439,  var. 

Y.).  1867. 
Euphorbia  multiformis  var.  a.  A.  Gray  ex  Hillebr.,  Fl. 

Haw.  Isls..  r>.  396.  1888. 
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Mainly  glabrous;  lateral  branches  or  branchlets  slender  and 
usually  more  elongate  (often  almost  subcapilliform),  more  or 
less  herbaceous.  Leaf  petiole  often  pubescent;  blade  from 

elliptic-oblong  to  cuneately  obovate,  at  apex  mostly  rounded 
and  more  often  retuse ;  very  diverse  in  size,  now  2-4.5  cm.  now 
for  many  branchlets  do\\Ti  to  0.5  cm.  long.  Involucre  outwardly 
glabrous  or  sometimes  slightly  pubescent  at  top ;  capsule  gla- 

brous, its  stipe  hispid. 

Type:  Collected  by  Jules  Re^ny,  no.  593,  Oahu,  1851-55 
(Paris). 
Distribution :  Oahu  and  northeastern  Molokai. 

Specimens  examined:  FredericJc  Delell  Bennett  ISl,  Oahu  (Berlin);  Otto  Ve- 

gener  ̂   Kn-an  Kee  Parle  8040,  rookj  moderately  wet  sunny  ridge,  Pig  God  Trail, 
Punaluu  Valley,  Oahu,  August  11,  1931  (Dogener,  2  sheets;  Field);  Begener  ̂  

Kasuto  Nitta  805S,  taluSj  in  rainy  region  not  far  from  ocean,  Wailau  "Valley, 
Molokai,  August  4,  1928  (Dcgener,  2  sheets;  Field;  New  York);  Begener  8063, 
rocky  and  partly  wooded  ridge,  east  rim  of  Manoa  Valley,  Oahu,  February  28,  1928 
(Degener,  2  sheets;  Field;  New  York);  Begener  8072,  rocky  region,  ITauula  Val- 

ley, Oahu,  September  25,  1927  (Degener;  Field;  New  York)  ;  Begener  8079,  Oahu, 
February  20,  1927  (Degener;  New  York);  Begener  8081,  head  of  Manoa  Valley, 
Oahu,  January  9,  1927  (Degener,  2  sheets;  Field;  New  York) ;  Begener  8082,  mod- 

erately wet  open  region,  slope  northeast  of  Nuuanu  Valley,  Oahu,  November  20, 
1926  (Degener,  2  sheets;  New  York)  ;  Begener  8084,  along  trail  near  hairpin  turn 
at  Nuuanu  Pali,  Oahu,  November  20,  1926  (Degener)  ;  Begener  8096,  open  rocky 
moderately  rainy  ridge,  northeast  of  Nuuanu  Pali,  Oahu,  March  28,  1926  (Field; 
New  York)  ;  Begener,  K.  ParTc  ̂   B.  L.  Topping  9966,  in  rainy  forest  near  summit, 
KuHouou  Valley,  Oahu,  June  23,  1935  (Berlin;  British;  Degener;  Delessert;  Field; 
Gray;  Kew;  Leningrad;  Missouri;  Paris);  Begener  ̂   Park  9967,  edge  of  forest 

BicranopteriSy  east  ridge  of  Kaipapau  Valley,  Oahu,  July  7,  1935  (Berlin; 
Degener;  Field;  Paris)  ;  Alhe  Urbain  Faurie  469,  Kalihi  Pali,  Oahu,  October,  1909 
(Delessert);  Charles  N.  Forbes,  Upper  Kalihi,  Oahu,  April  2,  1909  (Bishop); 
Forbes,  Koolauloa  Mountains  between  Punaluu  and  Kaipapau,  Oahu,  November 
14-21,  1908  (Field)  ;  Forbes  248'Mo,  Pelekunu  Trail,  Molokai,  July,  1912  (Field, 
2  sheets;  Missouri);  Forbes  545-Mo,  Wailau  Valley,  Molokai,  September,  1912 
(Bishop;  Field;   Missouri);  Forbes  1048-0,  ridge  west  of  Nuuanu  Valley,  Oahu, 
January  20,  1909   (Field)  ;  Forbes  1257-0,  Kalihi  Valley,  April  2,  1909    (Field,  2 
sheets);  Forbes  1427-0,  west  side  of  Nuuanu  Valley,  Oahu,  December  17,  1909 
(Field,  2  sheets;  Missouri);  Forbes  1668-0,  ridges  of  Puu-O-Kona,  Oahu,  March 
14,  1911  (Field)  ;  Forbes  2009-0,  ridge  east  of  Kouliouiki,  Oahu,  November  17, 
1914  (Bishop;  Missouri);  Charles  Gaudichaud,  Hawaiian  Isls.  (Paris);  Gaudi- 
chaud,  Hawaiian  Isls.,  September-October,  1836  (Paris,  2  sheets)  ;  Amos  Arthur 
Heller  2199,  lower  slopes  of  Konahuanui,  above  Manoa,  April  22,  1895  (Missouri; 
New  York;  U.  S.)  ;  Heller  (similarly)  2199,  at  the  Pali,  Oahu,  April  23,  1895 
(Cornell;  Field,  3  sheets;  Gray;  Kew;  Paris)  ;  Heller  (similarly)  2199,  same  place, 
May  24,  1895  (Bishop:  Delessert:  Field)  ;  Br,  William  Hillcbrand.  Oahu  CBerlin^  : 

with 
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Eillehrand^  Nuuanu,  Oahu  (Kew) ;  Hillehrand  49,  Oahu  (Gray;  Kew)  ;  Eille'brand 
4*  Sev.  John  M,  Lydgate,  ridge^  Hawaiian  Isls.,  May,  1872  (Bishop;  the  plant  may 
have  been  collected  by  Lydgate  alone,  or  else  in  an  earlier  year,  since  Hillebrand 

himself  is  said  to  have  left  the  Hawaiian  Islands  in  1871 — cf.  W.  F.  Hillebrand  in 
Hillebr,  Fl.  Haw.  Isls.,  p.  xii,  1888) ;  Hillehrand  #  Lydgate,  PaloJo,  Oahu  (Bishop)  ; 
Hinds,  Hawaiian  Isls,  (Kew);  Alhert  S.  Hitchcock  13766,  grassy  slope,  Nuuanu 

Pali,  Oahu,  June  17,  1916  (Bishop;  U.  S.)  ;  HitchcocTc  14058,  same  place,  July  19, 

1916  (U.  S.);  Lay  ̂   Collie  (Capt.  Beechey^s  Voy.),  Oahu  (Kew,  where  mixed 
with  Euphorlia  HooTccri) ;  H.  L.  Lyon  12934,  Niu  Eidge,  Oaiu,  August  29,  1909 

(Bishop)  ;  James  Macrae,  Oahu,  May,  1825  (Kew) ;  Horace  Mann  ̂   William  T. 

Brigham  101  pro  parte^  Oahu,  1864-1865  (Field;  Gray;  Missouri;  New  York); 

Mann  ^  Brigham  244,  Hawaiian  Isls.,  1864-1865  (Bishop;  Cornell);  Alfred 

Mecbold,  alt.  2500  ft.,  Punaluu,  Oahu,  May,  1932  (Bishop)  ;  Dr.  Meyen,  Oahu  (Mis- 
souri) ;  Thomas  Nuttall,  Oahu,  1835  (Kew)  ;  B,  Onauye,  small  tree  about  12  ft. 

tall,  rain  forest,  alt.  1700  ft.,  Maakua-Papali  ridge,  Kaipapau  Forest  Keserve, 
Hauula,  Koolau  Mountains,  Oahu,  October  15,  1933  (New  York) ;  Bemy  593  (type, 

Paris);  Joseph  F,  Boclc  3038,  Niu  Valley,  Oahu,  December,  1910  (Gray;  Nei/v 

York);  Boch  48SS,  alt.  1200  ft.,  same  locality,  August  22,  1909  (Bishop;  Gray; 

Vienna) ;  Boclc  17068,  Palolo-Manoa  Valley,  Oahu,  May,  1918  (Bishop)  ;  BocTc 
17327,  dry  section  of  Waiahole,  Oahu,  December,  1919  (Bishop)  ;  Bock  17328,  wet 
forest,  along  trail  at  Waialiole,  Oaliu,  December,  1919  (Bishop) ;  Bock  ̂   0. 

Bvoezey,  Niu  Valley,  Oahu,  December,  1910  (Field)  ;  Harold  St.  John  10090,  bush  5 

ft.  tall,  open  woods,  alt.  2100  ft.,  Kaluanui,  Oahu,  November  30,  1929  (Field)  ; 
Br.  Berthold  Seemann  1728,  Oahu,  May,  1849  (Gray;  Kew);  John  F.  G.  Stokes, 

Kanapou  Bay,  Kahoolawe  (Bishop)  ;  United  States  Exploring  Expedition,  Oahu, 

1840  (U.  S) ;  U,  S.  Explor.  Exped.,  barren  hills  behind  Honolulu,  Oahu,  1840 

(Gray)  ;  Dr,  Heinrich  Wawra  1754,  Oahu,  1868-71  (Vienna,  2  sheets)  ;  Wawra 

2341,  Hawaiian  Isls.,  1868-71  (Vienna). 

At  times  the  plants  are  more  sarmentose,  the  numerous  addi- 
tional delicate  branchlets  having  an  abundance  of  smaller 

leaves  and  bearing  capsules  down  to  1.6  mm.  long  with  seeds 
about  1,4  mm.  loi o 

Euphorbia  multiformis  var.  y-  haleakalana  Sherff,  Bot,  Gaz. 
97;  591.  193G. 

In  habit  very  similar  to  variety  microphylla.  Branches  and 
leaf  petioles  hispid.  Involucre  outwardly  now  glabrate  now 

(especially  toward  summit)  spreading-hispid;  glands  more 
often  spreading ;  pedicel  densely  and  spreadingly  white-hispid. 
Capsule  about  1.5  mm.  tall,  its  stipe  spreading-hispid. 

Type:  Collected  by  Charles  N.  Forbes,  no.  2010-My  Auwahi, 
southernmost  East  Maui^  March  18, 1920  (Field). 

Distribution :  Known  only  from  type  locality  in  East  Maui. 

Specimens  examined:   Forbes  2010-M  (type,  Field). 
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Euphorbia  multiformis  var.  h.  kapuleiensis  Degener  &  Sherff 
e^Sherff,Bot.Gaz.97:  591.  1936. 
X  Similar  to  variety  microphylla.  Shrub  about  1.8  m.  tall,  very 
delicate,  branches  elongate  and  almost  pendulous;  ultimate 
branchlets  subcapillif orm  or  capillif  orm ;  internodes  commonly 
more  elongate ;  leaves  commonly  linear-oblong  or  narrowly  el- 

liptic, petiole  2-3.5  mm.  long,  blade  less  than  3  cm.  long. 
Type :  Collected  by  Otto  Degener,  no.  8053,  6  ft.  tall,  with 

long  almost  drooping  branches,  rare,  up  ridge  called  Kapulei 
to  east  of  white  mountain  Kaholoapele  and  back  in  east  gully, 
growing  on  arid  cliff  near  mango  trees  in  east  gully,  Molokai, 
June  25, 1928  (Delessert). 

Distribution :  Southeastern  Molokai. 

Specimens  examined:  Degener  8053  (type,  Delessert:  cotypes,  Dcgoncr;  Field; 
New  York) ;  Degener  8056,  on  arid  cliffs,  second  eastern  gulch,  Wawaia,  Molokai, 
June  27,  1928  (Degener,  3  sheets;  Field);  Degener  8061,  one  of  the  dry  valleys 
between  Kamalo  and  Kaunakakai,  Molokai,  July  29,  1928  (Degener,  2  sheets; 
Delessert;  Field,  2  sheets). 

Euphorbia  multiformis  var.  c.  manoana  Sherff,  Bot.  Gaz.  97: 
591.  1936. 

Euphorhia  multiformis  Gaudichaud,  Bot.  Freycinet's 
Voy.,  p.  100.  1830  (in  part;  nomen  suh nudum ) ;  Boiss. 
in  DC,  Prodr.  15,  pt.  2:  11.  1862  (from  the  description 
and  synonym  of  Gaudichaud  [in  part]  and  from  the 
plants  of  Eschscholtz,  of  Maximovicz,  and  of  Macrae; 
excluding  sjn.  Hook.  &  Arn.). 

Younger  branches  glabrous  (as  on  tj^e)  or  spreading-his- 
pidulous.  Leaves  more  often  elliptic-oblong  to  cuneately  ob- 
lanceolate,  at  apex  mostly  rounded  or  truncate-rounded  and 
often  retuse,  sometimes  hispidulous  underneath  and  often  with 
tomentulose  petiole.  Involucre  outwardly  papillate-hirtous 
below  and  densely  tomentose  at  top. 

Type:  Collected  by  Carl  Johann  Maximovicz  (Maximo- 
witscJi),  no.  145,  Honolulu,  Oahu  (Kew). 

Distribution :  Oahu,  Lanai,  and  western  Hawaii. 
p 

Specimens  esammed:  Mr,  Ballien,  Hawaiian  Isls.  (Paris)  ;  Otto  Degener  B-BIS, 
on  Tantalus  side  of  Manoa  Valley,  Oahu,  February  12,  1923  (Degener,  2  sheets  j 
Field;   New  York,  2  sheets);   Fredericlc  Eschscholtz,   Oahu,   1816-17    (Delessert: 



1938] 

SHERFF — HAWAIIAN    EUPHORBIAE  51 

Gray;  Kew) ;  Charles  N.  Forhes,  ridge  west  of  Kalihi  Valley,  Oahu,  August  18,  1908 

(Field,  2  sheets;  Missouri);  Forces  358-E,  growing  12  ft.  tall,  with  drooping 

branches,   Kanehaha,    Kona,    Hawaii,    July   25,   1911    (Bishop);    Forhes   1660-0, 

and 
1842-0,  Waianae  Mountains,  Kawaihapai,  Oahu,  February  14,  1913    (Field 

with 
and  2.7  cm.  wide)  ;  Charles  Gaudichaud,  Hawaiian  Isls.,  1819  (Berlin)  ;  Br.  Wil- 

liam EiUebrand,  Honolulu,  Oahu  (Vienna)  ;  Lay  ̂   Collie  (Capt.  Beechey's  Voy,), 
Oahu,  1826-27  (Vienna)  ;  James  Macrae,  Oahu,  May  20,  1825  (Berlin;  New  York; 

Vienna);  Maximowics  145  (type,  Kew:  cotype,  Berlin);  George  C.  Munro  69, 

Maluea,  Lanal,  December  27,  1913  (Bishop) ;  Munro  80,  same  locality  and  date 

(Bishop,  2  sheets)  ;  Joseph  F.  EocTc,  right-hand  branch  of  Wailupe  Valley,  Oahu, 

April  14,  1918  (Bishop)  ;  Bock  8126,  Koele,  Lanai,  August  3,  1910  (Field)  ;  Carl 

Skottsberg  1073,  Nuuanu-Pauoa  ridge,  Oahu,  November  5,  1922  (Bishop)  ;  United 

States  Exploring  Expedition,  Oahu,  1840  (Missouri;  U.  S.)  ;  Adelbert  Von  Chamisso 

182,  Oahu,  1816-17   (Berlin;  Leningrad). 

Boissier,  to  whom  this  variety  represented  the  species 

proper,  described  the  plants  as  glabrous.  In  two  of  the  collec- 

tions cited  by  him  (Eschscholtz's  and  Macrae's),  however,  the 
younger  branchlets  and  leaf  petioles  and  lower  surfaces  are 

more  or  less  hispidulous;  so  also  for  some  of  Gaudichaud's 
original  material,  namely,  Kunth's  ample  fragment  (Berlin). 
The  difference  in  pubescence  seems  hardly  constant  enough  to 

justify  attempts  at  further  delimitation. 
Perhaps  hybridizes  with  E.  Celastroides  (qu.  vide)  or  one  of 

its  varieties. 

Euphorbia  multiformis  var.  C.  sparsiflora  (Heller)  Sherff, 
Bot.Gaz.97:  590.  1936. 

Euphorbia  sparsiflora  Heller,  Minn.  Bot.  Studs.  1:  846,  pi. 
51.  1897. 

Euphorbia  palustris  Heller,  loc.  cit.  847. 

A  glabrous  shrub,  2.5-6  dm.  tall,  stems  slender,  branched,  the 
branches  ascending.    Leaves  oblong-oblanceolate  to  obovate, 
evenly  narrowed  to  a  cuneate  base,  rounded  and  blunt  at  the 

apex,  blade  1.5-2.8  cm.  long.     Capitula  few,  solitary  in  the 
upper  axils. 

Type :  Collected  by  Amos  Arthur  Heller,  no.  2699,  at  alti- 
tude of  3000  feet,  in  bog  at  head  of  the  Wahiawa  Eiver,  Kauai, 

1895  (Minnesota). 
Distribution :  Southern  Kauai. 
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Specimens  examined:  Abie  Urbain  Faurie  467,  Hanapepe,  Kauai,  December, 
1909  (British;  Paris) ;  Charles  N.  Forbes  206-K,  Wahiawa  Swamp,  Kauai,  August, 
1909  (Field,  2  sheets) ;  Beller  2699,  m  and  near  a  bog  at  the  head  of  the  Wahiawa 
Eiver,  Kauai,  August  12,  1895  (Bishop,  2  sheets;  Field,  2  sheets;  Gray;  Missouri; 
New  York) ;  Heller  (similarly)  2699,  same  locality,  August  21,  1895  (Paris) ; 
Seller  (similarly)  2699,  same  locality,  October  19,  1895  (Cornell;  Field,  2  sheets); 
Eev.  J.  M.  Lydgate,  Wahiawa  Mountains,  Kauai  (Bishop) . 

In  herbarium  specimens  the  stems  are  apt  to  be  covered  with 
moss  and  other  swamp  vegetation.  Faurie  gives  merely 
''Hanapepe"  for  his  locality,  but  the  conspicuous  investment 
of  bog  moss  around  the  lower  stem  of  one  of  his  specimens  be- 

trays a  bog  habitat. 

Euphorbia  multiformis  var.  r\.  tomentella  Boissier  in  DC, 
Prodr.l5,pt.2:  12.  1862.    (PI.  9.) 

The  numerous  branchlets  tomentulose  to  tomentose.  Leaves 
resembling  those  of  var.  manoana,  petiole  2-3  mm.  long  and 
densely  tomentose;  blade  with  conspicuous  veins  on  lower  sur- 

face (which  is  more  or  less  tomentulose,  especially  toward  pet- 
iole), up  to  3.2  cm.  long.  Capitula  singly  disposed  at  the  nodes, 

conspicuously  tomentose,  about  3  mm.  across,  the  glabrate  to 

merous.    Capsul 
lands  brownish-black ;  staminophores  not 

Type :  Collected  by  Jules  Remy,  no.  594,  Oahu,  1851-1855 
(Paris). 
Distribution:  Oahu. 

Specimens  examined:   Eemy  594    (type,  Paris), 

Euphorbia  multiformis  var.  6.  kaalana  Sherff,  Bot.  Gaz.  97: 
590.  1936. 

Branchlets  slender  but  conspicuously  nodose,  tomentulose, 
the  numerous  internodes  often  only  3-6  mm.  long.    Leaf  pet- tomentulo mm,  long:  blade  more 

obovate,  membranaceous,  basally  oblique,  apically  rotundate 
and  often  even  retuso,  silvery-tomentulose  underneath,  less 
than  2  cm,  long,  the  veins  very  obsolete.  Capitula  rather  nu- 

merous, often  clustered  in  groups  of  2-5  at  the  tips  of  very  mi- 
nute axillary  branchlets,  conspicuously  tomentose,  about  3 

mm.  wide ;  glands  brown,  more  or  less  glabrate ;  anthers  ex- 
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ceedingly  numerous.    Capsules  minutely  pilose,  about  2.5  mm. 
tall  and  about  3  mm.  wide.    Seeds  subtetragonal,  scrobiculate, 
1.5  mm.  long. 

Type :  Collected  by  the  United  States  Exploring  Expedition, 
Waianae,  western  Oahu,  1840  (U.  S.). 

Distribution:  Known  only  from  type  locality  in  western 
Oahu. 

Specimens  examined:   U.  S.  Explor.  Exped.,  Waianae,  Oahu,  1840  (type,  U.  S.: 

cotype  fragments,  Bishop;  Gray;  Missouri). 

A  transitional  form  which  might  almost  as  well  be  considered 

a  variety  of  E.  Celastroides  Boissier.  It  was  confused  by  Asa 

Gray  with  E.  multiformis  var.  tomentella  Boiss.,  a  plant  with 

leaf  blades  mostly  2-3  cm.  long,  their  veins  conspicuous  under- 
neath, internodes  of  branchlets  more  elongate,  capitula  singly 

disposed,  stamens  fewer,  etc. 

Euphorbia  multiformis  var.  i.  perdita. 
Yarietas  nova.  Ramuli  tenues  suberecti,  moderate  nodosi 

internodiis  saepius  8-15  mm.  longis,  aegre  brevissimeque 
patenti-hispidi,  saepius  circ.  1  mm.  crassi.  Folia  principalia 

anguste  oblonga,  apice  truncata  vel  emarginata  basi  inaequi- 
lateralia  (lamina  ±1.8  cm.  longa  et  6.5  mm.  lata,  petiolo  +2  mm. 

longo) ;  ramulorum  parva  et  sub  1  cm.  longa,  oblongo-obovata, 

apice  truncata  vel  emarginata,  basi  truncata  vel  parce  sub- 

cordata,  membranacea,  petiolo  tenui  ±1  mm.  longo  margini- 
busque  pubescentia  aliter  glabrata,  venis  obsoletis.  Capitula 

numerosa,  plerumque  in  ramulis  minutis  axillaribus  2-5-ad- 
gregata,  albido-tomentulosa,  circ.  3  mm.  crassa,  glandulis  siccis 
brunneis  glabratis ;  antheris  numerosis ;  capsula  plus  minusve 

albo-pubescenti,  subsessili;  seminibus  subtetragonis,  scrobicu- 
latis,  circ.  1.4  mm.  longis. 

Branchlets  slender,  suberect,  moderately  nodose  (inter- 
nodes more  often  8-15  mm.  long),  weakly  and  very  shortly 

spreading-hispid,  more  often  about  1  mm.  thick.  Principal 
leaves  narrowly  oblong,  apically  truncate  or  emarginate  and 

basally  oblique  (blade  +1.8  cm.  long  and  6.5  mm.  wide,  petiole 
±2  mm.  lone:) :  leaves  of  the  branchlets  small  and  under  1  cm. 
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long,  oblong-obovate,  apically  truncate  or  emarginate,  "basally 
truncate  or  scarcely  subcordate,  membranaceous,  petiole  (slen- 

der and  ±1  mm.  long)  and  margins  pubescent  but  surfaces  gla- 
brate,  veins  obsolete.  Capitula  numerous,  commonly  2-5- 
clustered  on  minute  axillary  branchlets,  whitish-tomentulose, 
about  3  mm.  thick,  the  glabrate  glands  brown  when  dry; 
anthers  numerous ;  capsule  more  or  less  white-pubescent,  sub- 
sessile  ;  seeds  subtetragonal,  scrobiculate,  about  1.4  mm.  long. 

Type :  Collected  by  Adelbert  Von  Chamisso,  island  of  Oahu, 
1816-1817  (Field). 

Distribution:  Oahu. 

Specimens  examined:   Von  Chamisso,  OahUj  1816-1817  (Field,  type). 

10.  Euphorbia  Skottsbergii  Shorff,  Bot.  Gaz.  97:  588.  1936. 
Chamaesyce  SJcottshergii  (Sherff)  Croiz.  &  Deg.  ex  Deg., 

Fl.  Haw.  Dec.  9, 1936. 

a.  Principal  leaves  entire  or  seldom  very  obscurely  denticulate  near  apex;  plants 
of  southwestern  Oahu. 

b.  Prostrate,  ultimate  branchlets  slender  but  not  capilliform. .  .  .E.  SJcottshergii 
b.  Erect,  ultimate  branchlets  capilliform   var.  p.  Jcalaeloana 

a.  Principal  leaves  often  denticulate;  plants  of  northwesternmost  Molokai. 
b.  Leaves  commonly  elliptic  or  narrowly  obovate-elliptic   var.  5.  Vaccinioides 
b.  Leaves  elliptic-oblong  to  suborbieular   var.  7.  audens 

Prostrate  shrub,  ramose;  branches  slender  (ultimate  ones 
exceedingly  so),  nodose,  divaricate,  the  youngest  ones  tomen- 
tulose.     Leaf  petioles  slender,  tomentulose,  1-3  mm.  Ion 
blade  variously  obovate-oblong,  oblong-elliptic,  or  obovate-sub- 
rhombic,  basally  often  obliquely  cuneate-rotundate,  apically 
obtuse  or  rotundate,  at  the  scarcely  subrevolute  margin  flat  oi 
subrepand  (toward  apex  very  rarely  obsolete-denticulate), 
membranaceous,  glabrate  above,  more  or  less  hispidulous  be- 

low, commonly  1-2  cm.  long  and  7-13  mm.  wide ;  interpetiolar 
body  scarcely  0.5  mm.  tall.  Capitula  commonly  disposed  along 
very  minute  axillary  branchlets.  Involucre  not  truly  pedicel- 

late, minute,  campanulate,  glabrate  or  moderately  hispidulous, 
only  about  1-1.1  mm.  tall;  glands  4  or  more  rarely  5,  trans- 

versely oblong,  exappendiculate,  remote  or  almost  contiguous ; 
lobes  minute,   erectly  oblong,  fimbriate;  staminophores   ex- 
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serted.  Capsule  minute,  glabrate,  only  about  1.6  mm.  tall, 

cernuous,  stipitate,  sliort-hispidulous ;  cocci  scarcely  carinate, 
not  sulcate;  styles  distinct,  bifurcate  almost  to  the  middle. 
Seeds  ovate,  tetragonal,  basally  truncate,  apically  obtuse, 

cinereous,  papillate-scrobiculate,  about  1.1  mm.  long. 
Type :  Collected  by  Dr.  Carl  Skottsberg,  no.  122,  Ewa  coral 

flat,  Oahu,  August  11, 1922  (Bishop). 
Distribution:  Near  southern  coast  of  Oahu,  from  Barbers 

Point  eastward  toward  Pearl  Harbor. 

Specimens  examined:  Otto  Degener  8050,  arid  fossil  reef,  between  Barbers 

Point  and  Pearl  Harbor,  Oahu,  May  8,  1932  (Degener;  Field;  New  York); 

Charles  N.  Forbes  S3 30-0,  coral  plain  below  Ewa  and  Sisal,  Oahu,  March  14,  1916 
(Field,  4  sheets) ;  Shottslerg  122  (type.  Bishop)  ;  Otto  E.  Swemey,  Oahu  (Bishop). 

To  be  distinguished  from  the  somewhat  similar  E.  multi- 
formis var.  Jcaalana,  with  which  it  has  been  confused  in  her- 

baria, by  its  smaller  and  less  tomentulose  involucres,  its  much 
smaller  capsules,  etc. 

Euphorbia  Skottsbergii  var.  (3.  kalaeloana  Sherff,  Bot.  Gaz. 
97:  589.  1936.    (PI.  10.) 

Erect,  more  branched;  ultimate  branchlets  more  often  capil- 
liform.   Leaves  smaller,  more  often  5-9  (rarely  -14)  mm.  long. 

Type :  Collected  by  Joseph  F.  Rock,  no.  17034,  coral  plain, 
under  algaroba,  back  of  Barbers  Point,  Oahu,  November,  1919 
(1st  sheet,  Gray;  2nd  sheet,  Bishop). 
Distribution:  Known  only  from  type  vicinity  of  Barbers 

Point  (Kalaeloa),  southern  coast  of  Oahu. 

(with 

typ 

2nd  type  sheet,  Bishop). 

Euphorbia  Skottsbergii  var.  y.  audens  Sherff,  Bot.  Gaz.  97: 
589.  1936. 

Leaf -blade  rotundate  or  more  often  oblong  or  elliptic-oblong, 
at  the  often  emarginate  apex  obtuse  or  subtruncate,  at  the  often 
oblique  base  narrowed  or  truncate  or  more  rarely  somewhat 
subcordate,  on  each  edge  cartilaginous  and  commonly  (but  not 

always)  3-10-denticulate  with  the  sharp  and  indurated  teeth 
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subspreading-antrorse ;  stipular  body  triangular  (very  widely 
so),  finally  often  cleft,  scarcely  1  mm.  tall.  Involucral  glands 
conunonly  5  more  rarely  4,  yellow  (or  when  dry  blackish- 
brown),  commonly  contiguous.  Capsule  sparsely  pilose  at 
base ;  seeds  about  1.3  mm.  long. 

Tjipe:  Collected  by  Charles  N.  Forbes,  no.  620-Mo,  beach 
near  Ka  Lae  Ka  Hio  Ilio,  Molokai,  March  25, 1915  (Missouri). 

Distribution :  Near  coast,  northwesternmost  Molokai. 

Specimens  examined:  Otto  Degener  8066,  on  arid  coastal  chiefly  basic  rocks,  near 
Pohahumauliuli,  Molokai,  April  28,  1928  (Degener,  2  sheets;  New  York) ;  Degener 
8068,  arid  region  near  the  coast,  near  Waiakanapo,  Molokai,  April  19,  1928  (De- 

gener, 2  sheets;  Field;  New  York) ;  Degener  8071,  on  aeolian  lime  deposits  in  arid 
region,  near  Moomomi,  Molokai,  April  25,  1928  (Degener,  2  sheets;  Field;  New 
York);  Forbes  620-Mo  (type,  Missouri). 

Euphorbia  Skottsbergii  var.  B.  Vaccinioides  Sherff,  Bot.  Gaz. 
97:  589.  1936. 

Leaves  commonly  elliptic  or  narrowly  obovate-elliptic,  on 
each  edge  often  1-12-denticulate. 

Type :  Collected  by  Joseph  F.  Rock,  no.  14072,  west  end  flats, 
Molokai,  April,  1918  (Bishop). 

Distribution ;  Western  ̂ lolokai. 

Specimens  examined:  Otto  Degener  8065,  on  small  limestone  TcipuTca  in  sand 
dunes  southeast  of  Moomomi,  Molokai,  April  29,  1928  (Degener)  ;  Joseph  F.  EocTc 
14029,  Hawaiian  Isls.   (Bishop);  EocTc  1407$  (type,  Bishop). 

11.  Euphorbia  Hillebrandii  Leveille  in  Fedde,  Repert.  10: 
151.  1911. 

Chamaesyce  Ilillehrandii  (Levi.)  Croiz.  &  Deg.  ex  Deg.,  Fl. 
Haw.  Dec.  9, 1936. 

a.  Capitula  usually  solitary  or  subsolitary. 

b.  Larger  leaves  commonly  4^6  cm.  long  and  1.5-2  (or  even  to  3.3)  cm.  wide 
E,  Eillebrandii 

b.  Larger  leaves  commonly  under  4  cm.  long  and  under  1.5  cm.  wide 
var.  y.  waimanoana 

a.  Capitula  in  a  much  contracted  3-10-cep1ialou3  inflorescence   var.  p,  palllceana 

Shrub  probably  1-2  m,  tall,  glabrous,  stems  moderately 
nodose,  branches  slender  and  somewhat  herbaceous.  Leaves 
opposite  and  distichous,  the  slender  and  more  or  less  hispidu- 
lous   petiole   1-4   mm.   long;   blade   narrowly   or   sometimes 
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broadly  oblong-elliptic,  narrowed  to  rounded  or  rarely  some- 
what subcordate  at  the  often  obliqne  base,  more  or  less  grad- 
ually narrowed  above  middle  to  a  subacute  or  acute  (or  more 
subacuminate) htly  revolute,  2 

6  cm.  long  and  1.2-2  (rarely  -3.3)  cm.  wide;  stipular  body  a 
mere  ridge  1-1.5  mm.  tall.  Inflorescence  much  as  in  E.  Eookeri 
var.  integrifolia^  the  capitula  usually  solitary  (very  rarely 

3-5).  Capsule  trigonous,  glabrous,  about  2.2  mm.  tall  but 
nearly  3  mm.  thick;  cocci  moderately  carinate,  not  sulcate; 

stipe  now  glabrous  or  glabrate  now  pubescent ;  styles  connate 

at  base,  bifurcate  half-way  into  apically  somewhat  thickened 
branches.    Seeds  much  as  in  E.  Hooheriy  about  1.1  mm.  long. 

Type:  Collected  by  Abbe  TJrbain  Faurie^  no.  468^  Kaala, 
Oahu,   December,    1909    (herbarium   not   cited  but   perhaps 
Paris). 

Distribution:  Northern  and  central  Oahu;  northwestern- 
most  Maui. 

Specimens  examined:  Anon.  160,  sIituTd  about  4  ft.  tall,  alt.  2500-3000  ft.,  east 
side  trail,  Puu  Kaala,  Oahu,  July  22,  1928  (Field)  ;  E.  F,  Bergman,  alt.  1700  ft., 

moist  woods,  east  side  of  ridge  on  trail  to  Puu  Kaala,  Oahu,  February  11,  1928 

(Bishop;  Field);  J.  C,  Bridwell,  Puu  Kaala,  Oahu,  January,  1920  (Bishop); 

Edwin  H.  Bryan,  Jr.,  Amy  Suehiro  ̂   M.  FuTcuda,  alt.  1200-1400  ft.,  zone  2,  south 
ridge  of  Kipapa  Gulch,  Waipio,  Koolau  Mountains,  Oahu,  May  15,  1932  (Bishop)  ; 

Otto  Dcgener  8048,  moderately  dry  open  woods,  below  Palikea  on  Honolulu  side, 

Oahu,  October  23,  1932  (Degcner;  Field;  New  York);  Begener  8080,  dry  shaded 

ridge,  near  Mauna  Kapu,  Waianae  Mts.,  Oahu,  January  15,  1927  (Degener,  2 
sheets;  Field;  New  York) ;  Begener  ̂   Kwan  Kee  FarTc  8044,  becoming  5  ft.  tall, 

open  forest,  Kanehoa,  Oahu,  July  5,  1931  (Degener;  Field;  New  York)  ;  Begener, 

FarTc  ̂   Y,  Nitta  8046,  in  woods,  Pupukea-Kahuku  region,  Oahu,  May  28,  1932 
(Degener;  Field;  New  York);  Begener,  FarTc  ̂   Nitta  8047,  same  locality  and 

date  (Degener;  New  York)  ;  Begener,  FarTc,  Fotter,  BusJi  4'  Topping  9963,  at  edge 
of  forest,  Waimano,  Oahu,  June  9,  1935  (Berlin;  Degener;  Delessert;  Field; 

Gray;  Kew;  Missouri;  New  York;  Paris;  Vienna);  Begener,  FarTc,  Fotter,  BusTi 

4'  Topping  9975,  open  rainy  woods,  Malaekahana  Trail,  Laie,  Oahu,  July  29,  1935 
(Degener;  Field;  Kew;  Paris;  Vienna);  Begener,  FarTc,  SJiigeura  4  TaTcamoto 

10114,  sunny  exposed .  ridge,  between  Palehua  and  Palikea,  Oahu,  December  16, 

1935  (Berlin;  British;  Cornell;  Degener;  Delessert;  Field;  Gray;  Kew;  Missouri; 

New  York;  Paris;  Philadelphia;  U.  S.;  Vienna) ;  Begener  4  C.  L,  SJiear  8059,  on 

Dicranopfcrfe-covered  partly  wooded  ridge,  Waipio- Waiawa  Ridge,  Oahu,  March 
5,  1928  (Degener;  Field,  2  sheets;  New  York);  Faurie  468  (cotypes,  British; 

Paris)  ;  CJtarles  N.  Forbes,  Koolauloa  Mountains  between  Punaluu  and  Kaipapau, 

OahUj  December  14-21,  1908    (Bishop);  Forbes,  Makaha  Valley,  *'Kaala  Moun- 
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;ain 
"  (Waianae  Mountains),  Oahu,  February  12-19,  1909  (Bishop);  Forles 

S52-M,  Honokohau  Drainage  Basin,  Maui,  September  25-October  17,  1917 
(Bishop);  Forhe8  1159-0,  "Kaala  Mountains"  (Waianae  Mountains),  February 
12-19,  1909  (Field;  Missouri)  ;  Forles  1679-0,  Palehua,  Waianae  Mountains,  Oahu, 
April  1-4,  1911  (Field,  2  sheets;  Missouri);  Forhes  1770-0  pro  parte,  Mokuleia, 
slopes  of  Puu  Kaala,  Oahu,  April  26-May  16,  1912  (Field)  ;  Forhes  204S-0,  ridge 
north  of  Waimea  Valley,  Oahu,  February  10-13,  1915  (Bishop) ;  Fortes  S104-0, 
Kawailoa,  Oaliu,  March  2-5,  1915  (Bishop;  Missouri);  Dr.  William  Billehrand, 
Waiawa,  Oahu  (Bishop) ;  E.  P.  Eume  81,  alt.  400  m.,  valley  bottom,  Kipapa,  Oahu, 
February  15,  1931  (Bishop)  ;  E.  Lyman,  damp  forest,  south  ridge,  Kipapa  Gulch, 
Koolau  Mountains,  Oahu,  ISTovember  10,  1929  (Bishop);  A.  Meehold,  alt.  1500 
ft.,  Pupukea,  Oahu,  May,  1932  (Bishop) ;  Joseph  F.  BocTc  17030,  Mokuleia- 
Makaleha,  Oahu,  April,  1918  (Bishop) ;  Carl  Shottsberg  220,  ditch  trail,  Oahu, 
August  15,  1922  (Bishop) ;  Slcottslcrg  269,  Palehua,  Waianae,  Oaliu,  August  23, 

gust  30,  1922  (Gothenburg). 
Oah 

Apparently  hybridizes  with  varieties  of  E.  Celastroides  (qu. vide). 

Euphorbia  Hillebrandii  var.  (3.  palikeana  Degener  &  Sherff 
ex  Sherff,  Bot.  Gaz.  97:  581.  1936. 

Inflorescence  3-10-cephalons,  much  contracted,  0.5-1.5  cm. 
long,  the  bracteolate  nodules  numerous  and  conspicuous. 

Type :  Collected  by  Otto  Degener,  Kwan  Kee  Park,  and  Wil- 
liam Bush,  no.  8049,  open  woods,  in  third  small  valley  northeast 

of  Palikea,  Oahu,  September  19, 1932  (N.  Y.). 
Distribution :  Known  only  from  type  locality  in  southwest- 

ern Oahu. 

(type,  New  York;  cotype 
2091,  Wahiawa-Wainio  r 

Oahu 

Perhaps  a  mere  state  of  the  species  proper. 

Euphorbia  Hillebrandii  var.  y.  waimanoana  Sherff,  Bot.  Gaz. 
97:  581.  1936. 

Chamaesyce  mUehrandiivsir.  waimanoana  (Sherff)  Croiz. 
&  Deg.  ex  Beg,,  Fl.  Haw.  Dec.  9, 1936. 

Branches  ascending,  virgate,  sulculate,  glabrous,  moderately 
nodose,  internodes  more  often  1.3-3  cm.  long.  Leaf  petioles 
slender,  spreading-hispidulous,  1-2  mm.  long;  blades  elliptic- 
lanceolate  or  (often  subrhomboidally)  oblanceolate-oblong,  at 
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apex  subacute  or  acute  and  almost  mucronate,  at  base  oblique 
and  narrowed  or  subtruncate,  glabrous,  membranaceous,  at 

margin  scarcely  subrevolute,  somewhat  paler  underneath,  2- 
4  cm.  long  and  7-15  mm.  wide ;  interpetiolar  bodies  widely  tri- 

angular, ±0.5  mm.  tall.  Capitula  axillary  and  terminal  (some- 
times upon  minute  subcapilliform  axillary  branchlets),  soli- 

tary or  subsolitary.  Involucre  campanulate,  minute  (under  1.5 

mm.  tall),  outwardly  glabrate;  lobes  hirtous;  glands  5,  trans- 
versely oblong,  more  or  less  contiguous,  exappendiculate ;  sta- 

mens exserted;  pedicel  glabrous,  less  than  1  mm.  long.  Cap- 
sule (submature)  glabrous,  scarcely  2  mm.  tall,  cocci  moder- 
ately carinate  and  esulculate;  stipe  glabrous,  ±4  mm.  long; 

styles  distinct,  bifurcate  almost  to  the  middle ;  seeds  not  seen. 
Type :  Collected  by  Charles  N.  Forbes  (with  Dean  Lake), 

no.  1978-0,  Waimano  Ridge,  Oahu,  October  27-30,  1914 
(Bishop). 

Specimens  examined:  Forbes  1978-0   (type,  Bishop). 

Perhaps  to  be  regarded  as  specifically  distinct,  therefore  de- 
scribed rather  fully  here.  The  varietal  name  was  unfortu- 

nately misspelled  in  the  original  description,  to  read  wainian- 
ana. 

12.  Euphorbia  Hookeri   Steudel,  Nomencl.   ed.  2,   1:  612. 
1840;  Boissier,  Icon.  Euphorb.,  tab.  3.  1866. 

Euphorbia  myrtifolia  Hook.  &  Arn.,  Bot.  Beechey's  Voy., 
p.  95.  1832  (notL.). 

Aniso'phyllum  virgatum  Klotzsch  &  Garcke  in  Klotzsch, 
Linn,  natiirl.  Pflanzenkl.  Tricoccae  Berl.  Herb.  Allgem. 
natiirl.  Ordn,  Euphorb.,  p.  36.  1860. 

Euphorbia  coriariae folia  Boiss.  in  DC,  Prodr.  15,  pt.  2 : 
12.  1862. 

Euphorbia  Arnottiana  Endlich.,  Fl.  Suds.  no.  1564,  fide 
Drake  del  Castillo,  lUustr.  Fl.  Ins.  Mar.  Pacif.,  p.  285. 
1892. 

Chamaesyce  HooJceri  J.  C.  Arthur,  Torreya  22:  30.  1922. 

Leaves  more  or  less  repand-denticulate;  styles  distinct  to  base   E.  HooTceri 
Leaves  hardly  repand,  entire;  styles  connate  at  base   var.  ̂ .  integrifolia 
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Slirub  0.9  rarely  up  to  1.8  m.  tall,  glabrous,  pale  throughout, 
cauline  nodes  conspicuous;  branches  slender,  subherbaceous, 
flexuous,  weakly  nodose,  internodes  more  often  2-4  cm.  long. 
Leaves  opposite  and  distichous,  petiole  obsoletely  hispidulous 
and  about  2-4  mm.  long ;  blade  ovate  or  rarely  subrotund,  at 
apex  acute  or  more  rarely  subobtuse,  at  base  cuneate  rotundate 
or  sTibcordate  often  oblique,  at  margin  more  or  less  repand- 
denticulate,  membranaceous,  appearing  polished  beneath,  2- 
5  cm.  long  and  1.5-3  cm.  wide,  lateral  veins  inconspicuous ;  stip- 
ular  body  a  low  margin-like  ridge.  Capitula  axillary  and  ter- 

minal, single  on  pedicels  about  1-2  mm.  long  or  several  in 
simple  or  compound  cymes  (these  commonly  1  to  a  node  and 
arising  alternately  on  each  side  of  stem,  often  2-5  cm.  long) ; 
c}Tnc  branches  multibracteate  with  pairs  of  minute  rounded 
scarious  bractlets  but  bearing  only  1-3  capitula  at  their  ends. 
Involucre  minute,  turbinate,  outwardly  glabrous,  bearded  at 
the  throat,  1-2  mm.  tall ;  glands  4  or  even  5,  transversely  ovate ; 
lobes  triangular-ovate,  truncate;  staminophores  more  often 
not  exserted.  Capsule  exserted,  cernuous,  finally  glabrous, 
2.2-2.8  mm.  tall,  cocci  slightly  carinate ;  styles  distinct  to  base, 
their  short  branches  thickened.  Seeds  ovate-  tetragonal,  gray- 

ish to  brownish-red,  1.2-1.5  mm.  long,  scrobiculate  with  reticu- 
late ridges  and  variously  shaped  but  somewhat  more  often 

transverse  pits. 

Type:  Collected  by  Lay  and  Collie  (on  Captain  Beechey's 
Voyage),  Oahu,  1826-27  (Kew). 

Distribution :  Southeastern  Oahu. 

Specimens  examined:   Otto  Begeiier  8101,  common  on  open  wooded  slope,  middle 
ridge  of  Niu  Valley,  Oahu,  June  4,  1932  (Degener,  4  sheets;  Field;  New  York); 

Wailup 

(Field;   Mis- souri) ;  Forhes  (with  J.  C.  Bridwell)  2463-0,  same  locality,  April  11,  1917  (Bishop)  ; 
Forlcs  2503-O,  same  locality,  l^tay  4,  1917  (Field)  ;  ForTjes  2528-0,  Wailupc,  Oahu, 
January,  1919  (Bishop;  Field) ;  Charles  Gaudichaud,  Hawaiian  Isls.,  October,  1836 
(Berlin,  labeled  AnisophyUum  virgatum  by  Klotzsch  &  Garcke  and  evidently  their 
type)  ;  GoAidichatid  287,  same  locality,  September-October,  1836  (Paris)  ;  Dr.  WU- 
liam  milehrand,  Nuuanu,  Oahu  (Kew)  ;  Eillehrand,  Niu,  Oahu,  1867  (Berlin)  ; 
milebrand  50,  low  shrub,  Oahu  (Kew)  ;  Kinds,  Oahu  (Kew)  ;  'Lay  ̂   Collie  (Capt. 
Beechey's  Voyage),  Oahu,  1826-27  (type,  Kew);  Rorace  Mann,  Hawaiian  Isls. 
(Berlin)  ;  Mann  4-  William  T.  Brigham,  Hawaiian  Isls.,  1864-1865  (Cornell)  ;  Mann 
4-  Brigham  103,  ridge  east  of  Manoa,  Oahu,  October,  1865  (Bishop;  Cornell;  Gray; 



1938] 

SHEKFF — hawaiia:n'  EUPHORBIAE  61 

Missouri) ;  Adelbert  von  Chamisso,  Oahu,  1816-17   (Berlin,  where  labeled  Aniso- 
phyllum  virgatum  by  Klotzsct  &  Garcke;  Leningrad,  3  sheets). 

Euphorbia  Hookeri  var.  (3.  integrifolia  Hillebrand,  Fl.  Haw. 

Isls.,p.397.  1888. 

Leaves  hardly  repand,  entire.  Capitula  singly  disposed  or 

few  in  short  cymes  (1-3.5  cm.  long) .    Styles  connate  at  base. 
Type :  Collected  by  Dr.  William  Hillebrand,  western  Maui 

(Berlin). 
Distribution:  Western  Maui  (Hillebrand  cites  also  Lanai). 

Specimens  examined:  Otto  Degcner  8073,  dry  mountain  near  Waihee,  west 

Maui,  July  2,  1927  (Degener,  2  slieets;  New  York);  HilJeirand,  west  Maui  (type, 

Berlin)  ;  Hillebrand,  same  locality  (Kew) ;  Eilleirand,  Kanapali,  west  Maui 

(Gray). 

13.  Euphorbia  festivaSherff,Bot.Gaz.  97:  589.  1936. 

Cliamaesyce  f estiva  (SherfP)  Croiz.  &  Deg.  ex  Deg.,  Fl. 
Haw.  Dec.  9, 1936. 

Shrub ;  branches  glabrous,  sulcate,  nodose,  the  internodes  1- 
1.4  cm.  long  and  1-2  mm.  thick;  branehlets  suberect,  angulate, 

sulculate,  sparsely  hispidulous  above,  their  internodes  com- 
monly 0.5-1  cm.  long  and  0.5-1  mm.  thick,  nodes  twice  as  thick 

as  internodes.  Leaves  opposite  and  distichous,  the  slender  pet- 
iole glabrate  and  only  about  1  mm.  long ;  blade  oblong  or  more 

rarely  ovate-oblong,  at  apex  often  very  minutely  emarginate 
and  obtuse  or  subrotund,  at  the  oblique  base  nicely  and  broadly 
subcordate  or  even  moderately  cordate,  on  each  margin  very 

narrowly  indurated  and  not  truly  revolute  but  commonly  very 

obsoletely  1-8-denticulate,  membranous,  on  both  surfaces  gla- 

brous, paler  underneath,  7-16  mm.  long  and  5-11  mm.  wide; 
stipular  body  triangular,  pubescent,  under  1  mm.  tall.  Capitula 
terminal  (at  least  so  far  as  observed  on  8  flowering  branehlets 

found),  solitary;  involucre  subsessile,  campanulate,  outwardly 

glabrate  or  supernally  hispidulous,  about  1.8-2.1  mm.  tall; 
glands  commonly  5,  transversely  oblong,  not  or  obsoletely  ap- 
pendiculate,  more  or  less  contiguous;  lobes  hirtous;  stamens 
exserted.  Capsule  (mature)  not  known;  styles  connate  at 

base,  strongly  bifurcate,  branches  thickened. — Description 
drawn  from  the  single  type  branch,  which  is  less  than  1.7  dm. 
long. 
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Type:  Collected  hj  TJiomas  Nuttall,Oahu,  1835  (Kew). 
Distribution :  Present,  at  least  a  century  ago,  on  Oahu. 
Specimens  examined:  Nuttall,  Oaliu,  1835  (type,  Kew). 

Nuttall  had  designated  the  type  as  a  new  species,  but  later 
Edmond  Boissier  determined  it  as  Euphorbia  multiformis 
H.  &  A.  The  oblong  basally  wide-cordate  or  -subcordate 
leaves,  with  their  obsolete  yet  definitely  visible  teeth,  easily  dis- 

tinguish Nuttall 's  plant,  however,  from  that  species.  In  the 
vast  assortment  of  specimens  of  Hawaiian  Euphorhiae  studied 
by  me  from  the  principal  European  and  American  herbaria,  no 
others  have  been  found  to  belong  here,  and  it  may  well  be  that 
during  the  century  since  Nuttall  collected  on  Oahu  the  species 
has  become  extinct.  (An  inaccuracy  in  my  original  descrip- 

tion [loc.  cit.]  of  the  branchlets,  making  the  length  of  their 
internodes  apply  erroneously  to  the  branchlets  themselves,  has 
been  corrected  above.) 

14.  Euphorbia  Degeneri  Sherff,  Bot.  Gaz.  97:  583.  1936. 
EupJiorhia  cor  data  Meyen,  Beitrage  Bot.  Reise  Erde  2: 

150.  1843  (not  Schrank,  Baier.  Fl.  1:  747.  1789;  nor 
Rauschel,  Nomencl.  Bot.  edit.  Ill,  p.  140.  1797) ;  Boiss. 
Icon.  Euphorb.,  tab.  4,  1866  (where  leaves  are  erron- 

eously shown  as  decussate  instead  of  distichous). 
Anisophyllum  cordatum  Klotzsch  &  Garcke,  ex  Kotzsch, 

Linn,  natiirl.  Pflanzenkl.  Tricocc.  Berl.  Herb.  Allgem. 
natiirl.  Ordn.  Euphorb.,  p.  38.  1860. 

Chamaesyce  Degeneri  (Sherff)  Croiz.  &  Deg.  ex  Deg.,  Fl. Haw.  Dec.  9. 1936. 

neri Loaves  finally  glabrate  unless  toward  base   e.  Dege 
Leaves  densely  pilose   var.  /3.  mololcaiensis 

Low  prostrate  undershrub,  3-6  dm.  tall ;  branches  thickish, 
nodose,  often  tortuous,  tomentose,  with  short  to  very  short 
internodes.  Leaves  distichous,  subsessile  or  virtually  sessile, 
orbicular,  entire  or  sometimes  very  obscurely  crenulate,  cor- 

date at  base,  often  emarginate  at  apex,  subfleshy,  inconspicu- 
ously nerved,  glabrous  or  glabrate  or  toward  base  slightly  his- 

pidulous,  mostly  1-2  cm.  wide,  often  finally  turning  reddish: 
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stipules  low,  obtuse,  hairy-fringed.  Capitula  terminal  and  in 
upper  axils,  solitary  or  more  rarely  in  groups  of  3.  Involucre 

subsessile,  campanulate-liemispherical,  mostly  less  than  2  mm. 
long,  outwardly  glabrous ;  glands  substipitate,  somewhat  con- 

cave, transversely  oblong  and  often  bordered  with  a  narrow 
membranous  appendage;  lobes  ovate,  hispid;  staminophores 

exserted,  their  bractlets  deeply  slit.  Capsule  exserted,  in- 
clined, ovate,  finally  glabrate,  about  2  mm,  long;  cocci  slightly 

carinate,  inconspicuously  salient-punctulate ;  styles  distinct, 
bifid  and  at  tips  of  branches  somewhat  thickened.  Seeds  ob- 

long, tetragonal,  truncate  at  base,  obtuse  at  apex,  white,  scro- 
biculate,  ±1.7  mm.  long. 

Type  specimen:  Collected  by  Dr.  Francis  Julius  Ferdinand 

Meyen,  no.  62^  '^Diamond  Hill"  (Diamond  Head),  Oahu,  1831 
(Berlin). 

Distribution:  Along  coast,  Oahu  and  northwesternmost 
Molokai;  also  at  widely  scattered  spots  along  coast  of  Kauai, 
West  Maui,  and  Hawaii. 

Specimens  examined:  E,  Chrisiophersen  1398,  alt,  ±5  meters^  in  sand,  Kaena 
Point,  Oahu,  December  14,  1930  (Field,  2  sheets) ;  Dr,  C,  Montague  CooTce,  Jr,, 

Laniloa,  Oahu,  February  1,  1919  (Bishop)  ;  Otto  Degener  H-^SO,  coastal  sand  dune, 
Waimanalo,  Oahu,  April  8,  1923  (New  York)  ;  Degener  80G7  pro  parte,  along  beach 

in  arid  region,  near  Waiakanapo,  Molokai,  April  19,  1928  (Degener)  ;  Degener 
8068 f  arid  region  near  coast,  same  locality  and  date  (Field)  ;  Degener  8097,  Koko 

Head,  Oahu,  October  25,  1926  (Degener)  ;  Degener  8099,  along  shore,  Niulii,  Ko- 
hala,  Hawaii,  March  23,  1930  (Degener;  New  York);  Degener  (similarly)  8099, 

coastal  dune,  Waimanalo,  Oahu,  April  8,  1923  (Degener,  2  sheets);  Abhe  Urbain 

Faurie  461,  on  shores,  Halawa,  Hawaii,  June,  1909  (Bishop;  Delessert;  Paris); 

Faurie  463,  on  shore  at  Hanapepe,  Kauai,  December,  1909  (Paris) ;  Charles  N. 
Forbes,  beach  between  Diamond  Head  and  Koko  Head,  Oahu,  December  4,  1908 

(Field;  Missouri);  Forbes  (with  John  F.  G.  StoTces)  316~M,  West  Maui,  February, 

1913  (Bishop)  ;  Forbes  612-Mo,  Moomomi,  northwestern  Molokai,  March  24,  1912 

(Bishop)  ;  Forbes  1066-0,  Diamond  Head,  Oahu,  January  26,  1909  (Field) ;  Forbes 

1078-O  pro  parte,  same  locality  and  date  (Field)  ;  Forbes  1649-0,  Kaena  Point, 
Oahu,  February  25,  1911  (Field)  ;  Charles  GaudichoAid,  Hawaiian  Isls.,  October, 

1836  (Delessert;  Missouri);  Gaudichaud  S86,  same  locality,  September-October, 
1836  (Paris)  ;  Amos  Arthur  Belter  2019,  Diamond  Head,  Oahu,  March  28,  1895 

(Bishop;  Cornell;  Field,  2  sheets;  Gray;  Kew;  Missouri;  New  York;  Paris;  U.  S.)  ; 

Dr.  William  Eillebrand,  Honolulu,  Oahu  (Vienna)  ;  Hillebrand,  Diamond  Head, 

Oahu  (Berlin) ;  Hillebrand,  Kailua,  Oahu,  1867  (Berlin)  ;  Eillebrand  47,  Oahu 

(Kew)  ;  Eillebrand  47-b,  Diamond  Head,  Oahu  (Kew)  ;  Dr.  Albert  8.  EitchcocTc 
1S88S,  sand  dune  near  coast,  Kahuku,  Oahu,  June  26,  1916   (U.  S,)  ;  Eev.  J.  M. 
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Waimanalo 

(Bishop) ;  MacCmghey  129^3,  Koko  Head,  Oahu  (Bishop) ;  Horace  Mann  ̂   Wil- 
liam  T.  Briaham  106,  outer  sloDC  of  Loah 

Maxim 

Moomomi  sand 

northwestern  Molokai,  July  26,  1922  (Bishop) ;  Marie  C.  Neal,  on  beach,  Kawailoa, 
Oahu,  July  14,  1929  (Bishop)  ;  Jules  Bemy  589,  Oahu,  1851-1855  (Field;  Faris) ; 
Joseph  F.  EoclCy  Moomomi  beach,  northwestern  Molokai,  March,  1910  (New  York)  ; 
Bock  7078  pro  parte,  same  locality  and  date  (Bishop;  Field;  Gray;  New  York); 
BocTc  10100,  Waialua  beach,  Oahu,  May,  1911  (Field;  Gray);  Barold  St.  John 
9983j  Kaena,  beach  2  miles  west  of  Kawaihapai,  Oahu,  November  3,  1929  (New 
York)  ;  John  F.  G.  StoTces,  Molokai,  1909  (Bishop)  ;  D.  LeBoy  Topping  3294, 
Kawela  Bay,  Oahu,  October  9,  1926  (Degener)  ;  United  States  Exploring  Expedi- 

tion, Diamond  Head,  Oaliu,  1840  (Gray;  Missouri;  IT.  S.) ;  Dr,  Eeinrich  Wawra 
2344,  Hawaiian  Isls.,  1868-1871  (Vienna) ;  Gerrit  Parmile  Wilder  87,  sandy  sea- 
coast,  Kailua.  Oahu.  Auril  7.  1924  r'Biahon'l. 

Euphorbia Degeneri  var.  (3.  molokaiensis  Sherff,  Bot.  Gaz.  97: 
583.  1936.    (PLIL) 

Leaves  and  capsules  velvety-pilose. 
Type:  Collected  by  Joseph  F.  Rock,  no.  7078  pro  parte, 

Moomomi,  Molokai,  March,  1910  (Gray). 
Distribution :  Near  coast,  northwestern  Molokai. 

specimens  examined:  Otto  Degener  8067  pro  parte,  along  beach  in  arid  region, 
near  Waiakanapo,  Molokai,  April  19,  1928  (Degener;  Field,  2  sheets);  BocTc  7078 
pro  parte  (type,  Gray:  cotype,  Vienna;  cotype  fragment,  Field). 

15.  Euphorbia  hirta  L.,  Sp.  PL,  p.  454.  1753. 
EupJiorhia  pilulifera  of  many  authors,  not  of  the  Linnean 

Herbarium  (fide  N.  E.  Brown)  nor  of  the  Linnean  de- 
scription (for  various  additional  synonjTns  and  critical 

notes  pertaining  to  the  Linnean  concept,   see  N.   E. 
Brown  in  Thiselton-Dyer,  Fl.  Trop.  Af r.  6,  pt.  1 :  496. 
1911;  but  cf.  Farwell,  Rhodora  38:  332.  1936). 

Annual  herb,  1-4  dm,  tall;  stems  erect  or  decumbent  at  base, 
simple  or  dichotomously  branched,  long-pilose  (hairs  spread- 

ing, yellowish,  several-celled,  attenuate,  upper  ones  subnumer- 
ous,  lower  ones  remote  or  almost  lacking)  and  in  addition  more 
or  less  pubescent  (with  diminutive  hairs,  these  arcuate  and 
subappressed).    Leaves  opposite,  petiole  1-3  mm.  long;  blade 
obliquely  lanceolate  or  ovate  or  rhomboid-oblong,  at  apex  acute 
or  subobtuse,  at  base  rounded  on  one  side  and  cuneate  on  the 
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other,  at  margin  serrulate,  membranaceous,  on  both  surfaces 

sparsely  (or  underneath  scarcely)  appressed-hispid  (hairs  on 
upper  surface  longer),  1-4  (more  rarely  -5)  cm.  long  and  0.5- 
2  cm.  wide;  stipules  separate,  minute,  subulate.  Cymes  axil- 

lary, pedunculate,  6-13  mm.  in  diameter,  globose  or  divided 
into  2  or  3  subglobose  heads;  peduncle  minutely  pubescent 

(hairs  arcuate,  whitish,  subappressed),  2-12  mm.  long.  Cap- 
itula  numerous.  Involucre  staminate  or  hermaphroditic,  mi- 
nnte  (about  0.7  mm.  tall),  obconic  or  suburceolate,  on  outer  sur- 

face sparsely  or  subdensely  (more  or  less  appressed-)  hispid; 
glands  4  (the  5th  replaced  by  a  sinus  through  which  passes  the 
recurved  stipe  of  the  fruiting  capsule),  erect,  a  little  longer 

than  the  lobes,  linear  when  viewed  sidewise,  orbicular  or  ob- 
long-orbicular (when  viewed  from  above)  at  the  truncate  apex, 

bearing  a  minute  rounded  dorsal  appendage  just  below  the 

apex;  lobes  5,  deltoid,  acute,  hairy-fringed  (seemingly  fimbri- 
ate). Capsule  globose-trigonous,  sparsely  or  densely  ap- 

pressed-hispid, less  than  0.8  mm.  tall ;  cocci  definitely  carinate ; 
styles  short,  deeply  bifurcate  into  slender  branches,  these 

truncate  and  somewhat  thickened  at  apex.  Seeds  oblong,  tet- 
ragonal, reddish,  at  base  subtruncate  at  apex  obtuse,  about 

0.65-0.75  mm.  long,  the  faces  transversely  somewhat  rugulose. 
Type :  Probably  from  British  East  India  (cf.  Linnaeus,  loc. 

ciL).  It  is  still  extant  (Linnaeus;  cf.  N.  E.  Brown,  loc.  cit.^  p. 
497). 

Distribution:  A  widely  spread  weed  occurring  throughout 
the  tropics  and  found  also  in  some  subtropical  regions ;  now 
common  on  all  or  most  of  the  Hawaiian  Islands. 

Specimens  examined:  Frederick  Betell  Bennett  64,  Oahu,  1833-36  (Berlin); 

Edward  L,  Caura  IS,  Lehua  (an  islet  near  Niihau),  April  18-20,  1931  (Bishop); 
D.  2?.  Chisholm^  Midway  Isl.,  December,  1931  (Bishop)  ;  Otto  Begener  9112,  weed 

in  dry  locality,  University  of  Hawaii  Campus,  Honolulu,  Oahu,  November,  1926 

(Now  York)  ;  ''Jfr.  Deell/'  Byron's  Bay  (i.  e.,  Hilo  Bay),  Hawaii  (Paris)  ;  Bev. 

John  Biell  100,  Oahu  (Kew)  ;  Ablje  JJr'bain  Faurie  516,  in  herb-grown  places, 
Halawa,  Hawaii,  June,  1909  (Paris)  ;  Charles  N.  Forhes,  Museum  Grounds,  Hono- 

lulu, Oahu,  July  15,  1908  (Bishop) ;  Fortes,  Honolulu,  same  date  (Missouri) ; 

Forbes,  slopes  of  Puu  Kaala,  Mokuleia,  Oahu,  April  26-May  16,  1912  (Field)  ; 

Forbes  7~JI,  Puuwaawaa,  Hawaii,  June  8-14,  1911  (Bishop) ;  Forbes  471-K,  road- 

sides, Lihue,  Kauai,  October  4,  1916  (Bishop);  Forbes  1022-0,  Museum  grounds, 
Honolulu,  Oahu,  January  15,  1909    (Bishop;   Missouri);   Forbes  1075-0,  up  and 
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around  Diamond  Head,  Oahu,  January  26,  1909  (Bishop) ;  D.  Wesley  Garher,  Old 
Naval  Station,  Honolulu,  Oahu,  October  16,  1919  (Bishop) ;  E.  S.  Handy,  near  the 

landing,  Niihau,  August  14,  1931  (Bishop);  Amos  Arthur  Heller  1980,  "in  and 
on  the  slopes  of  Makiki,"  Oahu,  March  21,  1895  (Field;  Kew;  Missouri;  New  York; 
Paris;  U.  S.)  ;  Heller  (similarly)  1980,  Honolulu,  Oahu,  March  22,  1895  (Bishop; 
Cornell;  Field) ;  Heller  (similarly)  19S0,  same  place,  March  27,  1895  (Field) ; 
Albert  S.  HitchcocTc  13685,  Honolulu,  Oahu,  June  15,  1916  (U.  S.) ;  Hitchcoch  15144, 
sandy  beach,  West  Molokai,  October  12,  1916  (U.  S.) ;  Edward  P.  Hume,  Kalihi 
Street,  near  Bishop  Museum,  Honolulu,  June  10,  1931  (Bishop)  ;  Hume  168,  alt.  30 
meters,  dry  place  at  seaside,  Koko  Head,  Oahu,  January  24,  1931  (Bishop)  ;  Lay 

4-  Collie  (Capt.  Beechey's  Voyage),  Oahu,  1826-27  (Ke%v) ;  Horace  Mann  ̂   Wil- 
liam T.  Brigham  35,  garden  and  roadside  weed,  Oahu  (Bishop;  Cornell;  Missouri) ; 

diaries  F.  Millspaugh  2587  and  2588,  Oahu,  September  12,  1911  (Field) ;  George 
C.  Munro  318,  Koele,  Lanai,  November  2,  1913  (Bishop)  ;  Marie  C.  Neal,  Eabbit 

Island,  Oaliu,  March  16,  1930  (Bishop) ;  Neal,  alt.  15-25  ft.,  rocky  slope  in  gully, 
close  to  ocean,  fresh-water  seepage,  Koko  Crater,  Oahu,  January  18,  1931  (New 
York) ;  Jules  Eemy  590,  Oahu,  1851-1855  (Paris) ;  Eemy  597,  same  locality  and 
date  (Paris) ;  Joseph  F.  EocJc,  Parker  Eanch,  Hawaii,  June,  1909  (Bishop) ;  Eock 
754,  Punaluu  Railroad  Station,  Oahu,  December  3,  1908  (Bishop) ;  John  F.  G. 
Stokes,  south  half  of  Niihau,  January,  1912  (Bishop). 

16.  Euphorbia  Hypericifolia  L.,  Sp.  PL,  p.  454.  1753. 
Chamaesyce  Hypericifolia  Millsp.,  Field  Mus.,  Bot.  Ser.  2: 

302.  1909. 

EupJiorhia  bifida  Hook.  &  Arn.  ex  St.  John  «&  Hosaka, 
Weeds  Pineapple  Fields  Haw.  Isls.  (Univ.  Haw.  Res. 
Publ.  6),  p.  105,  and  plate  (p.  104).  1932  (not  Hook.  & 
Arn.,  Bot.  Beech.  Voy.,  p.  213.  1836).     (For  other  syn- 

onyms and  critical  notes  see  Boiss.  in  DC,  Prodr.  15, 
pt.  2 :  23.  1862 ;  also  N.  E.  Brown  in  Thiselton-Dyer,  Fl. 
Trop.  Afr.,  6,  pt.  1:  498.  1911.) 

Annual  herb,  erect,  erectly  branched  from  base  or  at  times 
simple,  0.7-4.5  dm.  tall;  the  simple  or  alternately  branched 
stems  glabrous  or  slightly  pubescent.    Leaves  opposite,  petiole 
slender  but  very  short  (1-2  mm.) ;  blade  variously  oblong  or 
linear-oblong  to  oblong-lanceolate  elliptic  or  ovate,  at  apex 
subacute  to  rounded,  at  base  oblique,  marginally  serrulate  (the 
tiny  teeth  more  or  less  spinulose)  or  rarely  entire,  membrana- 

ceous, glabrous  or  on  one  or  both  surfaces  somewhat  pubes- 
cent, 0.6-3.8  cm.  long  and  4-18  mm.  wide ;  stipules  highly  vari- 

able but  often  partly  or  wholly  connate  into  a  single  interpetio- 
lar  narrowly  triangular  erect  supernally  diaphanous  apically 
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somewhat  fimbriate  extension  ±3  mm.  tall.  Cymes  axillary, 

loosely  few-  to  many-capitulate,  0.4^1.9  cm.  in  diameter;  pe- 
duncles glabrous  or  slightly  puberulous,  3-18  mm.  long,  often 

with  a  pair  of  leaves  at  apex ;  bracts  lanceolate,  acuminate,  cili- 
ate  or  entirely  glabrous,  1-1.5  mm.  long.  Involucre  obconic  to 
campanulate,  glabrous  or  puberulous,  about  1  mm.  tall,  shortly 

pedicellate ;  glands  4,  orbicular  or  transversely  elliptic,  incon- 
spicuous because  of  the  large  white  or  finally  somewhat  pink- 

ish petaloid  appendages  (these  transversely  elliptic  or  oblong, 

0.5-0.7  mm.  broad,  entire) ;  lobes  5,  deltoid-subulate,  ciliate. 

Capsule  depressed-globose,  trigonous,  glabrous  or  puberulous, 
about  1.2  mm.  tall  and  about  1.5  mm.  thick,  cocci  carinate ;  styles 

slender,  distinct  to  base,  deeply  bifurcate.  Seeds  oblong- 

ellipsoid  to  oblong-ovoid,  tetragonal,  reddish-brown  or  over- 

cast with  a  grayish-white  or  glaucescent  hue,  somewhat  trans- 
versely rugulose,  about  0.8-0.9  mm.  long. 

Type:  Probably  came  from  British  East  India  (Linnaeus). 

Distribution:  Widely  distributed  throughout  all  warm  re- 
gions. St.  John  and  Hosaka  (Weeds  of  the  Pineapple  Fields 

Haw.  Isls.,  p.  105.  1932),  under  their  synonymous,  ''E.  bifida 
H.  &  A.,"  describe  the  occurrence  for  the  Hawaiian  Islands  as 
follows :  ''found  in  dry  and  in  moderately  moist  places.  East 
and  south  Kauai :  abundant ;  Oahu :  abundant ;  Molokai :  occa- 

sional; Lanai:  common;  east  and  west  Maui:  common;  Ha- 
waii: occasional." 

Specimens  examined:  Charles  N.  Forbes,  roadsides,  Manoa  Valley,  Oahu,  Jan- 

uary, 1913  (Bishop)  ;  Forles  2445-0,  roadside  near  Niu,  Oahu,  April  5,  1917  (Field, 

2  sheets)  ;  Albert  S.  SitchcocTc  13913,  weed  on  edge  of  sugar-cane  field,  Schofield 
Barraclis,  Oahu,  June  30,  1916  (U.  S.) ;  Hitchcock  14079,  along  roadside,  Manoa 

Valley,  Oalm,  August  1,  1916  (U.  S.) ;  ̂-  F-  Ju^d  56,  near  government  road, 

Wahiawa,  Oahu,  July  19,  1926  (Bishop)  ;  Mr.  Pope  3,  Honolulu,  OaJiu,  August,  1924 

(Bishop), 

17.  Euphorbia  Thymifolia  L.,  Sp.  PL,  p.  454.  1753. 
Anisophyllum     Thymifolium     Klotzsch     &     Garcke     ex 

Klotzsch,  Linn,  natiirl.  Pflanzenkl.  Tricocc.  Berl.  Herb. 
AUgem.  natiirl.  Ordn.  Euphorb.,  p.  25.  1860.     (Various 
other  svnonvms  omitted  here.) 

Annual  herb ;  stems  several  or  many,  filiform,  prostrate,  very 

'* 



[Vol.  25 
DO  ANJSTALS    OF    THE    MISSOURI   BOTANICAL   GARDEN" 

mucli  branched,  curly-haired,  mostly  1-2  dm.  long.  Leaves 
opposite,  the  petiole  ±0.4  mm.  long ;  blade  oblong,  at  apex  ob- 

tuse, at  base  suboblique,  at  margin  serrulate-crenulate,  gla- 
brous or  more  often  on  lower  surface  appressedly  hirtous, 

mostly  3-7  mm.  long ;  stipules  elongately  lanceolate-subulate, 
hairy-fimbriate.  Capitula  axillary,  mostly  congested  upon 
much-abbreviated  axillary  racemes.  Involucre  turbinate,  out- 

wardly appressed-hirtous  but  inwardly  (except  for  the  short 
and  ciliolate  lobes)  glabrous,  deeply  cleft,  under  1  mm.  long; 
glands  very  minute,  stipitate,  ovate-rounded,  with  an  equally 
wide  or  narrower  and  2-3-lobulate  appendage ;  pedicel  usually 
less  than  half  as  long  as  involucre,  sparsely  hirsute.  Capsule 
very  shortly  stipitate  and  even  when  young  not  cernuous, 
ovoid,  appressed-hirtous,  about  1  mm.  tall;  cocci  obtusely 
carinate ;  styles  distinct,  slender,  ±0.5  mm.  long,  deeply  bifur- 

cate. Seeds  oblong-tetragonal,  reddish,  transversely  4-5- 
sulcate,  about  0.6  mm.  long. 

Type :  See  discussion. 
r 

Distribution:  Adventive  from  the  Old  World;  known  only from  Oahu  and  Kauai. 

exami 

1909  (Delessert;  a  second  sheet  of  this  number  is  of  true  JE.  prostrata)  ;  D.  Wesley 
Gather  5,  Old  Naval  Station,  Honolulu,  Oahu,  October  16,  1919  (Bishop). 

Most  material  heretofore  referred  to  E.  Thymifolia  is  seen 
to  belong  to  E.  prostrata.  The  Garher  material,  however,  was 
very  kindly  submitted  for  me  by  Sir  Arthur  W.  Hill,  Director 
of  the  Royal  Botanical  Gardens  of  Kew,  to  Dr.  J.  Hutchinson 
of  the  Kew  Herbarium,  and  Sir  Arthur  now  writes :  "The  Eu- 

phorbia .  .  .  has  been  compared  very  carefully  with  the  type 
of  Euphorbia  Thymifolia  L.  in  the  Linnean  Herbarium  at  Bur- 

lington House,  and  witli  our  Indian  material,  and  Dr.  Hutchin- 
son considers  it  to  be  this  species. " 

18.  Euphorbia  prostrata  Alton,  Hort.  Kew.  2:  139.  1789. 
1862.) 

synonyms  see  Boiss.  in  DC,  Prodr.  15,  x)t  2 :  47 

Annual  herb,  stems  several,  prostrate,  slenderly  filiform, 
ternately  branched,  puberulous  with  minute  curved  hairs 
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on  upper  (dorsal)  side  at  least  along  median  line,  glabrous 

beneath  (ventrally),  0.5-2  dm.  long.  Leaves  opposite,  petiole 
glabrous  and  ±1  mm.  long ;  blade  oblong  to  elliptic  or  slightly 

oblong-obovate,  at  apex  obtuse  to  rounded,  at  base  oblique,  at 

margin  distinctly  or  obsoletely  denticulate  and  sometimes  cili- 

ate,  glabrous  on  both  surfaces  or  on  lower  surface  sparsely  pu- 

berulous  especially  toward  apex,  2-6  mm.  long;  stipules  on 
upper  side  of  stem  usually  distinct  linear  and  pilose,  those  on 

lower  side  united  into  one  deltoid  or  deltoid-ovate  body,  this 

apically  laciniate-toothed.  Capitula  in  short  axillary  leafy 
racemiform  clusters,  with  1  axillary  capitulum  to  each  pair  of 

reduced  leaves ;  or  clusters  at  times  reduced,  with  1-3  capitula 

on  a  short  peduncle,  and  with  1-3  pairs  of  minute  spatulate 
leaves.  Involucre  campanulate  or  elongate-turbinate,  glabrous 

or  very  slightly  puberulous,  0.5-0.65  mm.  long ;  glands  4,  mi- 
nute, suborbiculate,  appendage  very  narrow  or  obsolete ;  lobes 

,  ovate,  pectinate-ciliate ;  pedicel  glabrous,  0.5-1  (here  and 
there  one  up  to  2.5)  mm.  long.  Capsule  cernuous,  subovate- 
orbiculate  in  side  view,  along  and  sometimes  near  the  acute 

angles  whitish-ciliate,  otherwise  mostly  very  glabrous,  about 
1.1-1.2  mm.  tall;  styles  distinct,  exceedingly  short  (only  about 
0.15  mm.  long),  deeply  bifurcate,  the  branches  thickened  at 

apex.  Seeds  narrowly  ovoid,  truncate  at  base,  obtuse  at  apex, 
tetragonal,  at  first  reddish  but  finally  grayish,  ±0.8  mm.  long, 

the  faces  transversely  5-7-sulcate. 
Type  specimen:  Cultivated  by  Philip  Miller  in  1758,  from 

seed  obtained  in  the  West  Indies.    Not  seen  by  me  but  prob- 
ably still  extant  (British  or  Kew). 

Distribution:  Native  of  tropical  America  but  now  widely 
spread  in  other  warm  parts  of  the  earth ;  in  Hawaiian  Islands 

found  on  Kauai,  Oahu,  Lanai,  "West  Maui,  Kahoolawe,  and doubtless  elsewhere. 

Specimens  examined:  Aibe  Urhain  Faurie  486,  in  fields,  Honolulu,  Oahu,  April, 

1909  (Bishop;  Paris);  Fa%rie  488  pro  parte,  Kapoho,  Kauai,  May,  1909  (Deles- 
sert)  ;  Charles  N.  Forhes,  Kahoolawe,  February  IG-March  10,  1913  (Bishop)  ; 

Forbes  83-M,  Napili,  West  Maui,  May,  1910  (Bishop)  ;  Forhes  lOSS-0,  Honolulu, 
Oahu,  January  15,  1909  (Bishop;  Missouri);  Amos  Arthur  Heller  1981,  Makiki, 

Oahu,  March  21,  1895  (Field;  Gray;  Kew;  Missouri;  New  York;  Paris,  2  sheets; 
U.  S.) ;  Albert  S.  Hitchcoch  13717,  rocky  soil  near  stream,  Honolulu,  Oahu,  June 
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15,  1916  (U.  S.) ;  George  C.  Munro  197  and  289,  Koele,  Lanai,  November  2,  1913 
(Bishop);  John  F.  G.  StoTces,  Popoia  (islet  near  Kailua,  Oahu),  November,  1915 
(Bishop). 

Most  of  the  material  in  the  Hawaiian  Islands  which  has 
passed  heretofore  for  Euphorbia  TJiymifoUa  L.  is  referable  to 
this  sDecies. 

Section  2.    Poinsettia  (Graham)  Boissier 

Sect.  2.  Poinsettia  (Graham)  Boissier  in  DC,  Prodr.  15, 
pt.  2:  10.  1862;  genus  Poinsettia  Graham,  Edinburgh  New 
Philosoph.  Journ.20:  412.  1836. 
Our  species  introduced;  erect  annuals.  Leaves  entire, 

dentate,  or  sinuate,  all  or  only  upper  ones  opposite,  the  upper- 
most often  colored,  especially  near  base.  Stipules  reduced  to 

small  glands.  Capitula  in  terminal  clusters.  Glands  3  or  4  or 
more,  often  solitary,  somewhat  cup-shaped;  lobes  4  or  5,  deeply 
fimbriate-toothed.  Interfloral  bracteoles  fimbriate-lacerate. 
Seeds  ecarunculate  or  very  minutely  carunculate.— Nos.  19-20. 

19.  Euphorbia  heterophylla  L.,  Sp.  PI.,  p.  453.  1753. 
Euphorbia  heterophylla  var.  genuina  Boiss.  in  DC,  Prodr. 

15,  pt.  2 :  72.  1862. 
Poinsettia  heterophylla  Klotzsch  &  Garcke  ex  Klotzsch, 

Linn,  natiirl.  Pflanzenkl.  Tricocc.  Berl.  Herb.  Allgem. 
natiirl.  Ordn.  Euphorb.,  p.  104.  1860. 

Poinsettia  Edwardsii  Klotzsch  &  Garcke  ex  Klotzsch,  loc. 
cit.  (fide  Boiss.,  loc.  cit.). 

Only  the  upper  leaves  pandurate   E.  heterophylla 
Lower  leaves  mostly  pandurate,  upper  ones  commonly  pandurate  or  querciform 
  var.  /9.  cyathophora 

Annual  or  at  times  biennial  or  perennial,  erect,  bright 
green,  pubescent  to  subglabrous,  3-9  dm.  tall ;  stem  simple  or 
branched,  woody  below,  the  branches  ascending  or  lower  ones 
spreading,  leafy  at  their  ends.  Leaves  alternate  except  for 
topmost  ones,  the  slender  petiole  more  often  1-4  cm.  long; 
blade  polymorphous,  thin,  commonly  3-8  cm.  long,  that  for 
lower  and  median  leaves  ovate  or  rhombic-obloi & 
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linear,  its  margin  entire  or  undulate  or  even  irregularly  dentate 

or  sinuate ;  that  for  the  upper  or  floral  leaves  broader  and  den- 
tate or  often  panduriform  and  blotched  with  purple  or  red; 

stipules  reduced  to  small  glands.  Inflorescence  of  corymbulose 

and  somewhat  dense  cymes,  these  subtended  by  the  upper- 
most leaves.  Involucre  campanulate  or  cup-shaped,  glabrous, 

about  2-2.3  mm.  tall;  glands  1  or  few,  exappendiculate,  sub- 
stipitate,  in  sinuses  of  the  5  ovate  to  oblong  fimbriate  lobes ; 

pedicel  short  (usually  about  0.5-0.6  the  involucre's  length), 
glabrous.  Capsule  glabrous  or  minutely  pubescent,  cernuous 

on  a  short  glabrous  stipe,  about  4  mm.  tall  and  somewhat 

thicker ;  cocci  plump,  the  keel  a  mere  line.  Seeds  oblong-ovoid, 

subterete,  blackish  but  densely  covered  with  grayish-brown 
tubercles  (the  larger  of  these  sometimes  dilated  and  appearing 
somewhat  crested),  ecarinate. 

Type :  Not  seen  by  me. 

Distribution :  In  the  United  States  from  Illinois  and  Minne- 

sota south  to  Florida  and  Texas ;  in  Mexico,  Central  America, 

Bolivia,  and  various  other  warm  regions;  in  the  Hawaiian 

Islands  apparently  represented  only  by  the  variety  cyatho- 

phora. 
Specimens  examined:  None  (that  is,  from  Hawaiian  Islands). 

Probably  not  yet  adventive  in  the  Hawaiian  Islands,  al- 

though erroneously  so  cited  by  many  authors.  Thus,  for  ex- 
ample, Hillebrand  remarked  in  1888  (Fl.  Haw.  Isls.,  p.  398) 

that  Euphorbia  heterophylla  L.  had  been  collected  by  him  many 

years  before  in  the  upper  parts  of  Nuuanu,  Oahu,  but  that  he 

had  not  met  with  it  since.  Of  the  somewhat  similar  E.  genicu- 

lata  Ort.  he  wrote,  ''which  showed  itself  in  gardens  of  Hono- 

lulu before  my  departure."  Hillebrand  43,  labeled  by  him 

"Euphorbia  (naturalized?)  Nuuanu  Valley  Oahu,"  had  been 
received  at  Kew  in  July,  1865,  and  was  determined  by  someone 

as  E.  heterophylla  L.  Its  strongly  carinate  seeds  show  it  to  be 

E.  geniculata,  however.  And,  from  the  fact  that  E.  geniculata 

was  reported  by  Hillebrand  only  as  having  shown  itself  in  gar- 
dens at  Honolulu  before  his  departure  (in  1871),  it  is  clear  that 

the  Kew  specimen  must  represent  the  basis  of  his  citation  of 
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E.  heteropJiylla  L.  (the  more  so  because  his  own  herbarium  as 
it  is  preserved  today  at  Berlin  is  seen  to  lack  a  specimen  of  his 
E.  heterophylla,  indicating  that  he  probably  depended  upon 
notes  which  he  had  taken  long  before). 
Degener  (Fl.  Haw.,  June  30,  1932)  misinterprets  Hille- 

brand's  E.  heterophylla  as  referring  in  reality  to  the  var.  cya- 
thophora  (treated  below).  However,  that  variety  differs 
sharply  not  only  in  its  mostly  pandurate  leaves  (the  floral  ones 
commonly  purplish-  or  reddish-splotched)  but  in  its  more 
rounded,  ecarinate  seeds. 

Euphorbia  heterophylla  var.  3.  cyathophora  (Murray)  Grise- 
bach,  Fl.  Brit.  West  Ind.,  p.  54.  1859 ;  cf.  Boiss.  in  DC,  Prodr. 
15,  pt.  2 :  72.  1862. 

Euphorbia  cyathophora  Murray,  Comm.  Goett.  7:  81,  tab. 
1.  1786. 

Poinsettia  cyathophora  Klotzsch  &  Garcke  ex  Klotzsch, 
Linn,  naturl.  Pflanzenkl.  Tricocc.  Berl.  Herb.  Allgem. 
natiirl.  Ordn.  Euphorb.,  p.  104.  1860;  Degener,  Fl.  Haw., 
description  and  plate,  June  30, 1932. 

Leaves  mostly  pandurate  with  2  or  4  obtuse  but  often  acutely 
tipped  lobes,  rarely  some  basal  ones  ovate,  uppermost  ones  at 
times  less  pandurate  and  somewhat  more  querciform. 

Type:  Not  seen  by  me  but  represented  by  the  type  plate 
(Murray,  loc.  cit.). 

Distribution :  Native  of  tropical  America  but  now  natural- 
ized in  various  other  warm  parts  of  the  earth ;  established  in 

recent  years  on  Oahu. 

Specimens  examined:  Otto  Degener  2491,  roadside,  Kaimuki,  Oahu,  February  3, 
1928  (New  York) ;  Degener  8008,  along  coast  in  arid  region,  Waimoa,  Oahu,  July  9, 
1926  (Missouri;  New  York);  Charles  N.  Forles  2443-0,  roadsides  at  Kaimuki, 
Oahu,  April,  1917  (Bishop). 

20.  Euphorbia  geniculata  Ortega,  Nov.  Ear.  PL  Hort.  Matr. 
Decad.,  p.  18.  1797.  (For  various  synonyms  see  Boiss.  in  DC, 
Prodr.  15,  pt.  2 :  72.  1862.) 

Similar  to  E.  heterophylla,  but  somewhat  coarser;  leaf 
blades  not  pandurate  or  quercine,  mostly  oblong  or  ovate 
(often  subrhomboidally  so),  acute  or  acuminate  at  apex,  entire 
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or  obsoletely  (sometimes  near  base  definitely)  dentate,  floral 

ones  not  purplish-  or  reddish-splotched;  involucre  cylindric- 

turbinate,  very  shortly  pedicellate;  lobes  5-7,  oblong-lanceo- 
late; seeds  slightly  larger  (about  3-3.2  mm.  long),  more  angu- 

lar and  on  outer  face  carinate,  less  densely  tuberculate. 
Type  specimen :  Not  seen  by  me. 
Distribution:  Texas,  northern  Mexico,  West  Indies,  etc. 

Now  established  on  Hawaii,  Oahu,  Kauai  (Waimea,  fide  Heller, 

Minn.  Bot.  Studs-  1:  845.  1897),  Niihau,  and  perhaps  else- 
where. 

Specimens  examined :  Edwin  E.  Bryan,  Jr.,  roadside  weed,  Schofield  Eoad,  Oahu, 

February  10,  1929  (New  York)  ;  Bryan  701,  aide  of  trail,  Hauula,  Oaliu,  April  14, 

1929  (Bishop);  Otto  Begener  1635,  corn  field,  Manoa  Valley,  Honolulu,  Oaliu, 

September  25,  1922  (New  York)  ;  Ahlje  TJrhain  Faurie  475,  in  gardens,  Halawa, 

Hawaii,  June,  1909  (Delessert;  Paris)  5  Faurie  517,  Honolulu,  Oahu,  November, 

1909  (Bishop;  Paris);  Charles  N.  Forbes,  Nuuanu  Valley,  Oahu,  March  21,  1909 

(Bishop;  Field;  Missouri)  ;  Forles  162S'M,  Manawainui,  south  slope  of  Haleakala, 

Maui,  March  3,  1920  (Field) ;  Fortes  (with  J.  C.  Bridwell)  2441-0,  Waiolae  Iki, 

Oahu,  March  2,  1917  (Bishop)  ;  Amos  Arthur  Heller  S035,  Nuuanu,  Oahu,  March 

29,  1895  (Cornell;  Field,  2  sheets;  Gray;  Kew;  Missouri;  New  York;  U.  S.)  ; 

Seller  (similarly)  2035,  same  locality,  November  6,  1895  (Paris)  ;  Albert  S.  Hitch- 
cock 13699,  Honolulu,  Oahu,  June  15,  1916  (IT.  S.)  ;  E.  P.  Hume  55,  University  of 

Hawaii  Campus,  Honolulu,  November  15,  1930  (Bishop)  ;  Br.  Charles  F.  Mills- 
paugh  2586,  Oahu,  September  12,  1911  (Field)  ;  George  C.  Munro  453,  Honolulu, 

Oahu,  1916  (Bishop)  ;  Munro  636,  Oahu,  1916  (Bishop)  ;  Marie  C,  Neal,  roadside, 

Makiki  Valley,  Oahu,  March  13,  1932  (Bishop)  ;  Joseph  F,  EocTc  780,  Punaluu  sta- 

tion, Oahu,  December  3-14,  1908  (Bishop) ;  Harold  St.  John  9999,  thicket,  XJluhulu 

Gulch,  Kaena,  Oahu,  November  3,  1929  (Bishop) ;  John  F.  G.  StoTces,  south  half  of 

Niihau,  January,  1912  (Bishop,  2  sheets,  one  of  more  hairy  material). 

Section  3.    Tithymalijs  (Adanson)  Boissier 

Sect.  3.  TiTHYMALUs  (Adanson)  Boissier  in  DC,  Prodr.  15, 

pt.  2:  10.  1862;  genus  Tithymalus  [Tournefort]  Adanson, 
Families  des  Plantes  2;  355.  1763. 

Ours  a  single,  introduced  species,  with  capitula  in  a  terminal, 

nmbellif orm  inflorescence ;  stipules  absent ;  glands  long- 

horned;  cocci  2-wing-crested  on  back;  seeds  carunculate. — No. 
21. 

21.    Euphorbia  Peplus  L.,  Sp.  PL,  456.  1753.    (For  various 

synonyms  see  Boiss.  in  DC,  Prodr.  15,  pt.  2 :  141.  1862 ;  also 
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J.  B.  S.  Norton,  Ann.  Eept.  Mo.  Bot.  Gard.  11:  113,  pi  30. 1900.) 

Annual  herb,  stem  erect  or  ascending,  1.5-3  dm.  tall,  many 
branches  from  the  base  and  below  the  umbel,  the  lower 
branches  often  almost  as  high  as  the  plant  axis,  striate.  Cau- 
line  leaves  opposite  except  for  the  verticillate  ones  subtending 
the  umbel,  petiolate,  the  slender  petiole  up  to  1  cm.  long ;  blade 
obovate  to  rotund,  apically  obtuse  to  truncate  or  retuse,  basally 
cuneate-narrowed,  extremely  thin,  crisped,  0.5-2.5  cm.  long  and 
0.4-1.2  cm.  wide;  floral  leaves  (bracts)  opposite,  sessile, 
smaller,  more  or  less  ovate  or  slightly  pandurate,  basally  some- 

what oblique,  obtuse  at  both  ends,  sometimes  mucronate,  0.6- 
1.5  cm.  long  and  0.5-1  cm.  wide.  Stipules  none.  Umbel  3-  or 
sometimes  up  to  5-rayed,  then  forking.  Involucre  campanu- 
late,  about  1  mm.  tall ;  glands  4,  crescentic,  much  prolonged  at 
each  end  into  a  slender  horn;  lobes  triangular-ovate,  hispid- 
ciliate;  pedicel  short;  stamens  10-15,  exserted.  Capsule  glo- 

bose-ovoid to  rarely  depressed-globose,  glabrous,  slightly 
cernuous,  about  2  mm.  tall,  deeply  3-parted;  cocci  very  nar- 

rowly alate-bicarinate  on  back ;  styles  distinct,  up  to  0.5  mm. 
long,  deeply  bilobed.  Seeds  oblong  or  oblong-ovoid,  whitish, 
about  1.3  mm.  long  and  0.8  mm.  wide,  subhexagonal,  the  two 
inner  faces  each  with  a  large  lengthwise  depression,  the  four 
external   faces   each  with   1-4    (mostly  3)    commonly  large 
shallow  pits  in  longitudinal  rows,  sometimes  additional  pits  be 
tween  the  rows,  or  even  6  rows;  caruncle  conical,  white.    (De- 

scription in  small  part  from  Norton,  loc  cit.) 
Type:  The  Linnean  concept  was  founded  upon  various 

earlier  citations  in  literature. 

Distribution :  Native  of  Europe  but  now  found  elsewhere ; 
in  the  Hawaiian  Islands  known  from  Hawaii,  East  Maui,  and 
southern  Kauai. CTW 

road  from  Kohala 
Waimea 

Honokaa,  Kohala,  Hawaii,  July  28,  1926  (New  York)  ;  AlbS  Urbain  FauHe  464, 
fields,  Koloa,  Hawaii,  June,  1909  (Bishop;  Delessert;  Paris);  Charles  N,  Forbes, 
Makawao,  East  Maui,  August,  1910  (Field;  Missouri);  Forbes  302-H,  summit  of 
Hualalai,  Hawaii,  June  19-21,  1911  (Bishop)  ;  Forbes  1989-M,  Kanaio,  south  slope 
of  Haleakala,  East  Maui,  March  1,  1920  (Field)  ;  Amos  Arthur  Heller,  along  Hana- 



1938] 

SHERFF — HAWAIIAN    EUPHORBIAE  75 

pepe  Eiver  near  the  Palls,  Kauai,  June  24-26,  1895  (Field) ;  Dr,  William  Hille- 
irand,  Kona,  Hawaii  (Berlin;  U,  S.) ;  Albert  S,  Sitchcock  14^18,  ravine,  alt.  3600 

ft.,  Kukaiau  Eanclij  Hawaii,  August  19,  1916  (U.  S.) ;  Horace  Mann  4*  William  T. 
Brigham  SS3,  high  central  plateau  of  Hawaii,  1864-1865  (Cornell)  j  Jules  Bemy 
599,  Hawaii,  1851-1855  (Paris), 
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Explanation  of  Plate 

PLATE  2 

Euphorbia  Eemyi  var.  molesia   (first  type  sheet)* 



Ann.  Mo.  Bot.  Card.,  Vol.  25,  1938 Plate  2 
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Explanation  of  Plate 

PLATE  3 

EitpJiorhia  halcmanui  (type) 



Ann.  Mo.  Bot.  Card.,  Vol.  25,  1938 Plate  3 
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Explanation  of  Plate 

PLATE  4 

Enpliorhla  Celastroidcs  var.  vioomomiana  (first  type  sheet) 



Ann.  Mo.  Bot.  Gard.,  Vol.  25,  1938 Plate  4 
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Explanation  of  Plate 

PLATE  5 

Eupliorbm   Celastroides   var.    Tcaenana    (Degcner,   Eirai    ̂     Farlc    8038,   in   Herb. 
D^gener). 
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Explanation  of  Plate 

PLATE  6 

EupJiorbia  Celastroides  var.  halaivana  (type). 



Ann.  Mo.  Bot.  Card..  Vol.  25.  1938 Plate  6 
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Explanation  of  Plate 

PLATE  7 

EupJiorbia  Celastroides  var.  Jianapcpensis  (type) 



Ann.  Mo.  Box.  Card.,  Vol.  25,  1938 
Plate  7 
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Explanation  of  Plate 

PLATE  8 

Euphorbia  Celastroidcs  var.  amplectcns  (type) 



Ann.  Mo.  Bot.  Gard.,  Vol.  25,  1938 Plate  8 
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Explanation  of  Plate 

PLATE  9 

Euphorhia  multiformis  var.  tomentella  (type). 



Ann.  Mo.  Bot.  Card.,  Vol.  25,  1938 Plate  9 
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Explanation  of  Plate 

PLATE   10 

Euphorbia  Slcotts'ba'gii  var.  Tcaladoana  (first  type  sheet). 



Ann.  Mo.  Bot.  Gard.,  Vol.  25,  1938 Plate  10 

SHERFF HAWAIIAN  EUPHORBIAE 



[Vol.  25,  1938] 
94  AFNALS    OF    THE    MISSOURI   BOTANICAL    GAEDEN 

Explanation  of  Plate 

PLATE  11 

Euphorbia  Degeneri  var,  mololcaicnsis  (type). 
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THE  CALIFORNIAN  SALVIAS 

A  Review  of  Salvia,  Sectioit  Audibertia 

GAEL  EPLING 

Associate  Professor  of  Botany,  University  of  California,  Los  Angeles 

rOEEWORD 

The  Salvias  which  are  confined  largely  to  the  Californian 
area  are  of  interest  because  of  the  association  with  them  of 

most  of  the  students  of  the  California  flora.  Few  of  the  older 

California  botanists  but  were  the  discoverers  in  the  field  or  de- 
ibers  in  the  herbarium  of  one  or  more  of o 

plants.  Earliest  and  foremost  were  George  Bentham,  David 

Douglas,  and  Asa  Gray,  and  it  is  largely  to  these  that  the 

section  owes  its  present  content.  More  recentlj^  Professor 
Munz  has  contributed  an  authoritative  revision,  which,  save  for 

extensions  in  range  due  to  recent  explorations  and  the  discov- 

ery of  numerous  natural  hybrids,  would  render  this  work  su- 
perfluous. Where  not  otherwise  apparent  I  have  sought  to 

indicate  by  subsectional  names  the  principal  students  of  the 

group. 

The  historical  aspect  of  the  group  is  not  its  sole  source  of  in- 
terest, however,  fascinating  as  that  backward  vista  may  be. 

Two  other  phases  present  themselves  and  offer  an  ever-widen- 
ing avenue  of  investigation  into  the  future :  the  role  which  the 

group  plays  in  plant  economy,  and  the  method  of  speciation 
which  has  prevailed  within  it.  But  scant  reference  may  be 
made  to  either  of  these  subjects  in  this  paper  since  both  are  but 
little  explored. 

Confined  as  they  are  to  arid  portions  of  the  Southwest,  the 
Audibertias  are  components  primarily  of  two  shrub  formations 

the  Larrea-Franseria  formation  of  the  Colorado  Desert,  and 

the  related  Artemisia  calif ornica-Salvia  formation  of  the 
coastal  plain.  Seven  species  are  conspicuous  localized  elements 

in  the  former;  five  species  are  important  or  dominant  elements 
in  the  latter.    The  remaining  six  species  are  either  ubiquitous 
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or  are  associated  with  a  formation  contiguous  to  those  men- 
tioned. Ignoring  the  ubiquitous  S.  Columhariae,  two  species 

enter  into  the  desert  woodland  (Pinus-Juniperus)  in  associa- 
tion with  Artemisia  tridenfafa,  and  one  enters  into  the  valley 

woodland  (Quercus-Pinus),  often  in  association  with  Artemisia 
calif ornica.  Two  enter  into  the  drier  aspects  of  the  chaparral 
(chamisal).  But  the  greatest  impress  is  made  in  the  coastal 
sage  formation  (Artemisia  calif  ornica),  ranging  along  the 
coastal  plain  and  in  the  foothills  of  the  coastal  ranges  from  the 
Bay  region  in  central  California  to  Rosario  in  Lower  Califor- 

nia. Here  one  species  or  another  may  be  the  dominant  and 
sometimes  seemingly  sole  species  for  thousands  of  acres.  Be- 

cause of  its  low  elevation  and  relatively  gentle  slope  as  well  as 
the  peculiarities  of  its  climate,  this  formation  has  been  the  one 
chiefly  occupied  by  man.  It  is  accordingly  the  one  most  modi- 

fied. In  southern  California  the  citrus  industry  is  closely  cor- 
related with  the  coastal  sage  formation.  Perhaps  this  disturb- 

ance of  the  original  formation  has  resulted  in  more  species 
coming  together  and  consequently  more  frequent  crossing. 

There  is,  then,  an  abundant  body  of  facts  relating  to  the  dis- 
tribution of  these  plants,  even  though  their  significance  may 

not  be  understood ;  one  may  only  surmise  the  course  of  specia- 
tion  and  the  factors  involved.  When  one  considers  the  remark- 

able uniformity  of  flower  structure  which  is  seen  in  the  large 
section  Calosphace  (470  species  or  more)  the  Audibertias  ap- 

pear heterogeneous.  In  habit  there  is  a  tremendous  range  be- 
tween S.  carduacea  and  S.  apiana  or  between  S.  Columhariae 

and  S.  spathacea.  In  flower  structure  the  seemingly  funda- 
mental and  significant  structure  of  the  stamens  presents  an 

even  wider  range  when  one  compares  those  of  8.  carduacea 
(anthers  sessile,  the  connective  divaricate,  both  thecae  fertile) 
with  those  of  8.  apiana  (half  the  anthers  suppressed,  the  fila- 

ment well  developed).    Here  would  appear  to  be  ample  iustifi- fo ested  by  Grc 

(the  genus  Ramona).    Yet  one  may  proceed  step  by  step  from 
one  extreme  to  the  other.    What  is  more  sisrnificant.  the  snecios 

tot) interchanges  of  blocks  of  characters.    8.  Munzii 
the  foliage  of  8.  Clevelandii,  the  flowers  of  8.  mellif 
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8.  Brandegei  has  the  flowers  and  inflorescence  similar  to  8.  mel- 
lifera,  the  foliage  of  8.  eremosfachya.  8.  Vaseyi  suggests  an 
intermediate  condition  between  8.  apiana  and  8.  eremostachya. 
And  so  throughout  the  whole  group  blocks  of  characters  re- 

appear in  different  combinations.  The  only  possible  explana- 
tion of  these  facts  which  occurs  to  me  is  that  these  species  have 

all  arisen  through  hybridization.  Such  an  explanation  is  given 
substance  by  reason  of  the  frequency  with  which  natural  hy- 

brids occur :  usually  when  any  two  species  grow  together,  par- 
ticularly of  the  groups  Munzia  and  Jepsonia.  Such  hybrids 

are  described  in  the  body  of  the  paper.    In  no  sense  whatever 
do  the  species  suggest  origin  from  a  single  differentiating 
stock. 

It  is  equally  undesirable  to  hazard  a  guess  as  to  the  origin 

of  the  group.  Within  8alvia  it  appears  to  be  most  nearly  re- 
lated to  Calosphace,  both  morphologically  and  geographically. 

Within  that  intricate  complex  of  nearly  500  known  species  only 

two  species  suggest  to  me  a  possible  connection  with  Audiber- 
tia:  8.  axillaris  and  8.  clinopodioides.  The  corolla  and  sta- 

mens of  the  former  (but  not  the  calyx  nor  yet  the  general  habit) 
stand  apart  from  the  rest  of  the  section  and  are  suggestive  of 
those  of  8ahna  spathacea.  The  habit  of  8.  clinopodioides  and 

particularly  the  calyx  set  it  off  from  most  of  the  section  Calo- 
sphace and  are  suggestive  again  of  the  habit  and  calyces  of  8. 

spathacea.  Whether  these  resemblances  are  genetic  or  the  re- 
sult of  independent  and  parallel  developments  it  is  difficult  to 

say. 

To  explore  adequately  these  avenues  as  well  as  that  of  the 

pollination  mechanisms  will  require  prolonged  studies.  Mean- 
while the  present  paper  may  be  considered  an  introduction. 

It  is  based  upon  an  examination  of  practically  all  of  the  ex- 
tant collections  both  in  this  country  and  abroad  and  upon  a 

■ 

field  knowledge  extending  over  a  decade  or  more  in  which  most 
of  the  species  have  been  visited  throughout  their  total  area  of 
distribution.    None  but  has  been  studied  in  the  field  and  most 

species  in  the  garden  as  well. 
As  always,  the  author  is  under  great  obligations  to  the 

keepers  of  the  various  herbaria  here  and  abroad  who  so  gen- 
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erously  lend  valuable  material  for  study.  He  is  particularly 
under  obligations  to  Dr.  Philip  A.  Munz,  Mr.  Frank  Gander, 

Mr.  Frencli  Gilman,  and  Mr.  Josepli  Ewan  for  helpful  sugges- 
tions and  data  as  to  occurrence.  He  is  greatly  indebted  to  Dr. 

Elbert  Ahlstrom  for  assistance  in  reading  manuscript  and 
proof  and  checking  of  bibliographical  references.  He  is  under 
especial  obligations  to  the  artist,  Mr.  Alexander  Chudom, 
whose  illustrations  require  no  commendation  to  be  appreci- 

ated. These  have  been  prepared  by  him  from  living  material 

with  the  exception  of  S.  calif ornica  and  S.  Brandegei.  Draw- 
ings of  the  flowers  were  made  by  the  author  from  living  plants 

and  copied  in  wash  by  the  artist.  The  calyces  are  shown  with- 
out pubescence.  The  outline  maps  show  the  approximate  limits 

of  each  species  in  so  far  as  known.  The  author  is  further  in- 

debted to  Mr.  "William  Stewart  for  pollen  smears  of  several 
species  and  hybrids.  His  obligations  should  also  be  recorded 
to  Mr.  J.  E.  Harding  for  his  courtesy  at  El  Arco  no  less  than  to 
Mr.  N,  R.  Vail  for  his  hospitality  on  Santa  Rosa  Island. 

The  chief  prior  treatments  are  as  follows : 
Bentham,  G.,  Lab.  Gen.  et  Sp.  312.  1833,  and  in  DC.  Prodr. 

12:  358.  1848. 

Gray,  A.,  S}ti.  PI.  N.  Am.  2:  372.  1878. 
Jepson,  W.  L.,  Manual  Calif.  867.  1925. 
Munz,  P.  A.,  in  Bull.  S.  Calif.  Acad.  Sci.  26:  17.  1927,  and 

in  Bot.  S.  Calif.  443.  1935. 

Sect.  AUDIBERTIA 

Audibertia  Benth.  in  Bot.  Reg.  17:  1469.  1831,  based  upon 
A,  incana  (not  Benth.,  op.  cit.  15:  1282.  1829). 

Ramona  Greene  in  Pittonia  2:  235,  301,  1892,  based  upon 
Audibertia  polystacJiya  Benth.,  Lab.  Gen.  et  Sp.  314. 
1833. 

^^^^Zi&er^zeWaBriq.  inBull.  Herb.  Boiss.  2:  73.  1894,  based 
upon  Audibertia  Benth.,  loc.  cit. 

Annual  herbs  or  shrubs  clothed  with  either  simple  or 
branched  hairs  and  usually  sprinkled  with  sessile  glistening 
droplets,  less  often  with  stalked  glands ;  leaves  quite  variable 
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in  size  and  form,  often  deltoid-oblong,  even  hastate,  often  ob- 
long-elliptical or  obovate,  rarely  rotund  or  spatulate,  rarely 

pinnatifid,  prevailingly  bullate-rngose,  their  margins  crenu- 
late  or  entire,  commonly  whitened  or  ashy,  seldom  entirely  gla- 

brous ;  flowers  usually  numerous  in  compact  glomerules  which 

are  disposed  in  moniliform  spikes,  these  simple  or  branched, 

or  frequently  solitary  and  capitate,  few-flowered  and  forming 
an  elongated  showy  thyrsis  in  one  species  or  even  a  thyrsoid 

spike,  subtended  by  numerous  bracts  which  are  usually  in- 
volucrate,  less  often  few  in  the  axils  of  the  upper  leaves  and 

subtended  by  small  bractlets ;  calyx  tubular  or  turbinate,  rarely 

subequally  dentate,  the  posterior  three  teeth  usually  united 

into  a  gibbous  upper  lip  which  is  entire,  trimucronate,  or  even 

aristate  at  the  tip,  the  two  lower  teeth  small,  free,  or  more  or 
less  united  with  the  upper  lip,  usually  acuminate,  even  aristate, 

completely  united  with  the  upper  in  one  species,  the  orifice  thus 

truncate  and  oblique;  corolla-tube  cylindrical,  flaring  some- 
what toward  the  throat,  sometimes  vertically  compressed,  thus 

closing  the  throat,  entirely  glabrous  within  or  variously  pilose- 
annulate  or  pubescent,  the  upper  lip  ascending,  plane,  by  no 
means  galeate,  usually  incised  and  the  segments  somewhat 

divaricate,  sometimes  retuse,  less  often  entire,  almost  sup- 

pressed in  one  species,  the  lower  lip  usually  declined,  the  lat- 
erals more  or  less  spreading,  the  middle  either  entire  or  lacini- 

ate  or  erose,  sometimes  strongly  cupped,  sometimes  plane, 

sometimes  strongly  convex  or  all,  depending  upon  the  degree 
of  anthesis;  stamens  seated  in  the  throat,  even  toward  the 

middle  of  the  tube,  or  upon  the  base  of  the  lower  lip,  sometimes 

ascending  under  the  upper  lip,  sometimes  thrust  out  from  the 
tube  or  even  declined  along  the  lower  lip ;  filament  very  short, 

almost  wanting  in  one  species,  or  about  equal  to  the  connective, 

articulated  with  it,  the  lower  portion  and  one  anther  being  com- 

pletely suppressed;  style  glabrous,  its  branches  either  sub- 

equal  or  the  posterior  shorter ;  nutlets  gelatinous  when  wetted.* 

*  Jepson  (Manual)  has  sought  to  differentiate  between  Ecliinospliace  and  Pycno- 

sphace,  on  the  one  hand,  and  the  remaining  species,  on  the  other,  by  the  presence  or 

absence  of  the  gelatinous  coat.  If  mature  nutlets  are  used,  all  species  will  be  found 

to  afford  it  in  some  degree,  although  S.  funerea  and  S.  spathacea  do  so  but  little. 
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KEY  TO  THE  SUBSECTIONS 

Both  branches   of   the  connective  manifest,   bearing   perfect  anthers;    leaves 
pinnatifid  or  sinuate-spinose  and  iliciform  (frequently  entire  in  ̂ S.  funerea 
but  spinose  at  the  tip). 

Calyx  teeth  free;  long  arm  of  the  connective  ascending  from  the  base  of  the 
lower  lip,  the  shorter  projected  into  the  tube,  or  sometimes  (S.  funerea) 
both  more  or  less  contained  within  the  tube;  arachnoid  herbs  or  spinose 
shrubs      ECHINOSPHACE 

Posterior  calyx  teeth  joined  into  a  gibbous  lip ;  long  arm  of  the  connective 
ascending  under  the  upper  lip,  the  lower  deflexed;   annual  hispidulous 
h^rbs    Pycnosphace 

Lower  arm  of  the  connective  usually  wholly  suppressed,  rarely  (8.  spatJiaoea) 
manifest,  and  even  bearing  a  minute  anther;  leaves  crenulate  or  entire. 

Stamens  ascending  under  the  upper  lip  and  but  little  surpassing  it  or  not  at 
all,  even  entirely  concealed  within  the  tube  (S.  Brandegei). 

Stout  perennial  viscid  herbs  with  hastate  or  deltoid-oblong  leaves  8-20  cm. 
long;  corolla-tubes  25-35  mm.  long   Gbbeneostachys 

Shrubs  with  oblong-elliptical,  obovate  or  even  linear  leaves;  corolla-tubes 
5.5-9.5  mm.  long   Paeishiella 

Stamens  thrust  forth  from  the  tube  or  even  declined,  patently  longer  than 
the  upper   lip   Jepsonia 

Subsect.     EciIINOSPHACE 

Sect.  Echinosphace  Benth.,  Lab.  Gen.  et  Sp.  302.  1833, 
based  upon  S.  carduacea. 

Singular  annual  herbs  with  arachnoid  pubescence  and  basal 
pinnatifid  leaves,  or  shrubs  with  small  leaves  usually  spinose- 
toothed  and  iliciform,  sometimes  entire  but  spine-tipped, 
clothed  with  branching  hairs,  rarely  glandular ;  flowers  of  the 
annual  species  borne  in  dense  echinate  heads  concealed  in  cot- 

tony hairs,  subtended  by  reflexed  spinose  bracts,  of  the  peren- 
nial species  disposed  in  the  axils  of  the  upper  leaves,  subtended 

by  small  bractlets ;  calyx  tooth  5,  deltoid,  subequal  and  obtuse 
or  acute,  or  unequal,  the  lateral  pair  partly  adnate  to  the  upper, 
all  spinose ;  corolla-tubes  of  the  annual  species  strongly  pilose- 
annulate  near  the  middle,  those  of  the  shrubs  glabrous  or 
sparsely  pubescent,  lobes  of  the  upper  lip  partly  free,  the 
middle  lobe  laciniate,  either  concave  or  convex ;  stamens  seated 
either  in  the  throat  or  on  the  base  of  the  lower  lip,  each  bearing 
two  perfect  anthers  of  unequal  size,  the  longer  arm  of  the  con- 

nective ascending  from  the  base  of  the  lower  lip,  the  shorter 
thrust  into  the  tube,  or  sometimes  the  longer  anther  contained 
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wholly  within  the  tube,  the  filaments  short  or  nearly  wanting; 
style  branches  eqnal  or  nearly  so. 

A  thistle-like  annual  herb  with  basal  pinnatifid  leaves  spinosely  dentate,  arach- 
noid   1.  8,  carduacea 

Shrubs  with  leaves  mostly  iliciform,  sometimes  entire  but  spine-tipped. 
Calyx  teeth  deltoid,  acute  or  obtuse,  subequal. 

Corolla-tubes  5-7  mm,  long;  connectives  4-6  mm.  long   S,  S,  califovTiica 
Corolla-tubes  9-11  mm.  long;  connectives  1.5  mm.  long   S.  S.  funcrea 

Calyx  teeth  lanceolate-spinosej  corolla-tubes  9-11  mm.  long;  connectives  2.5 
mm.  long   4,  S,  Greatae 

DOUGLASIANA 

Singular  arachnoid  annual  herbs  with  pinnatifid  leaves; 
flowers  in  compact  echinate  glomerules,  the  calyces  hidden  in 
cottony  wool,  subtended  by  spinose  reflexed  bracts,  disposed  in 
stout  moniliforni  spikes;  calyx  teeth  partly  joined,  spinose; 

corolla-tubes  strongly  pilose-annulate  near  the  middle,  the 
middle  lobe  of  the  lower  lip  large  and  showy,  laciniate,  convex. 

1.  S.  carduacea  Benth.,  Lab.  Gen.  et  Sp.  302.  1833,  based 
upon  a  specimen  collected  by  Douglas  in  California;  the  type 
is  in  the  herbarium  of  the  Royal  Botanic  Gardens  at  Kew. 

Plate  12. 
S.  gossypina  Benth.,  PI.  Hartweg.  330.  1839,  based  upon 

a  specimen  collected  by  Hartweg  in  the  Sacramento  Val- 
ley; the  type  is  in  the  herbarium  of  the  Royal  Botanic 

Gardens  at  Kew. 

A  striking  and  handsome  herb  suggesting  Carduus,  arach- 
noid-woolly throughout,  10-15  cm.  tall  in  forms  dwarfed  by 

aridity,  as  much  as  a  meter  tall  when  luxuriant,  its  flowering 

stems  one  or  more;  leaves  entirely  basal,  mostly  8-15  cm.  long, 
oblong-elliptical  in  outline,  subsessile,  pinnatifid,  their  lobes 
deltoid,  spinose-toothed,  crisped;  flowers  numerous  in  globose 
glomerules  subtended  by  several  oblong-iliciform  reflexed 
bracts,  solitary  or  several,  disposed  at  the  tips  of  the  usually 

strict  sometimes  ternate  stems,  remote ;  flowering  calyces  pre- 
vailingly 15-17  mm.  long,  white  with  very  long  soft-cottony 

hairs  in  the  mat  of  which  they  lie  buried,  teeth  of  the  lower  lip 

about  5  mm.  long,  the  upper  three  joined  to  the  middle,  t"wice  as 
long,  all  spinose ;  corolla  a  lovely  violet,  mostly  15-17  mm.  long, 
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strongly  and  obliquely  pilose-annulate  near  the  middle,  the 
lobes  of  the  upper  lip  subequal  to  the  tube,  narrowed  near  the 
middle,  erose  at  the  tips,  the  middle  lobe  of  the  lower  subequal, 

Fig.  1.     Showing  distribution  of  S.  carduacca,  S.  calif omica, 
S.  funerea,  and  S.  Greatae. 

broadly  spreading,  laciniate,  the  laciniae  white  at  the 
mens  seated  on  the  base  of  the  lower  lir).  the  filament  d 

the mm.  lone: ;  style  branches  sub 

equal. 
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The  species  ranges  from  interior  Contra  Costa,  San  Joaqnin, 
and  Stanislaus  counties  southeastward  through  the  Great 

Valley  and  interior  valleys  of  the  coast  ranges  to  Kern  County 

and  thence  through  the  western  Mojave  Desert  from  Inyokern 

and  Searles  Station  southward  along  the  western  margin  of  the 
Colorado  Desert  to  northern  Lower  California,  as  far  south,  at 

least,  as  San  Quintin  and  as  far  east  as  Barstow.  Throughout 

this  range  it  is  associated  with  a  variety  of  plants  and  is  found 

usually  in  sandy,  often  disturbed  soil.  Its  occurrence  is  chiefly 

in  two  formations :  the  coastal  sage  formation  (Artemisia  cal- 

if ornica-Salvia  spp.-Eriogonum  fasciculatum)  and  the  So- 
noran  formation  (Larrea  mexicana-Franseria  dumosa-Yucca 
hrevifolia).  While  it  is  most  frequently  seen  in  the  former, 

it  seems  usually  to  occupy  disturbed  ground  there,  as  though 

an  interloper,  although  I  have  observed  it  as  far  south  as  San 

Quintin  in  the  Artemisia  association  growing  under  natural 

conditions.  It  appears  to  be  natural  to  the  western  part  of  the 

Mojave  Desert  (Larrea-Franseria) ,  occurring  there  chiefly  in 
sandy  or  gravelly  soil  of  the  valleys  and  in  a  good  year  frequent 

and  abundant.  It  enters  only  into  the  western  margin  of  the 

Colorado  Desert,  however.  At  the  same  time  is  occurs  widely 

and  sometimes  in  great  abundance  on  the  alluvial  cones  of  the 

Great  Valley.  It  seldom  ranges  above  4,000  feet.  The  corolla 
is  exquisite  in  form  and  coloring,  the  tips  of  the  fringe  being 

white,  the  anthers  lacquer-red.  The  odor  of  the  foliage  is  pun- 
gent, suggestive  of  Cifronella  in  which  respect  it  is  like  S. 

Greatae.  It  belongs  to  that  class  of  plants  sometimes  known  as 

''winter  annuals,"  flowering  after  the  winter  rains  mostly  in 
April,  May,  and  June,  and  soon  disappearing.  Following  are 
localities  where  the  species  has  been  found : 

California:  contra  costa:  Antioch;  alameda:  Corral  Hollow;  san  joaqtjin: 

Tracy,  Calaveras  R. ;  STANISLAUS :  Knight 's  Ferry,  Adobe  Valley,  Crows  Landing ; 

MADERA:  Bercnda;  fresno:  Coalinga;  ttjlare:  Porterville,  Visalia,  Grapevine 

Spring,  Delano,  Earlimart;  san  benxto:  Panoche,  San  Benito;  Monterey:  Arroyo 

Seco,  Palomar  Cr.,  Lockwoodj  san  luis  obispo:  Cholame,  Nipomo,  Pala  Prieta 

of   Bitterwatcr   Valley;    kern:    Eosamond,    Bakersfield^    Waaco,    Lebee,   Caliente, 
Jewett 

Eancho.  Gorman's,  Lancaster 

Acton,    Claremont;    san    Bernardino:    Helendale,    Barstow,    Crofton,    Hesperia; 
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ORANGE:  Orange,  Vale  Verde  near  Galivan;  riverside:  Banning,  Riverside,  Teme- 
cula,  Colton,  Winchester,  Perris,  Elsinore,  San  Jacinto  Valley;  san  diego:  San 
Diego,  San  Felipe,  Jacumba,  Mason  Valley:  Baja  California:  San  Ouintin. 

MUNZIA 

Singular  rounded  herbs  with  leaves  usually  ilicif  orm,  sessile, 
sometimes  entire  but  spine-tipped ;  flowers  few  in  the  axils  of 
the  upper  leaves,  subtended  by  small  bractlets;  calyx  teeth 
either  deltoid  and  subequal,  obtuse  or  acute,  or  else  unequal 
and  spinose;  corolla-tubes  either  glabrous  within  or  sparsely 
pilose,  not  at  all  annulate,  the  middle  lobe  erose  or  laciniate, 
concave  or  plane;  filaments  short,  both  anthers  perfect,  the 
lower  usually  smaller  (larger  and  included  within  the  tube  of 
S.funerea), 

The  habit  of  these  shrubs  is  very  similar  to  the  species  of 
Atriplex  with  which  they  are  commonly  associated.  All  three 
occur  in  areas  where  volcanic  rock  is  present,  although  not  us- 

ually on  such  rock  but  upon  sedimentary  rock  associated  with 
it.  S.  funerea  and  S.  Greatae  occur  in  gravelly  washes  of  nar- 

row canyons  or  on  the  sides  of  the  canyons  above  such  washes 
from  about  1000  feet  to  3000  feet.  S.  calif  arnica  occurs  in  open 
broad  gravelly  washes.  All  are  found  in  the  Larrca-Franseria 
formation  and  are  associated  with  species  of  Atriplex  and 
Encelia,  and  two,  S.  calif  ornica  and  S.  Greatae,  occur  in  com- 

pany with  Hyptis  Emoryi. 

2.  S.  caJif ornica  Brandegee  in  Proc.  Calif.  Acad.,  II,  2:  197, 
1889,  based  upon  a  specimen  collected  by  Brandegee  in  Baja 
California  at  ' '  Cardon  Grande ' '  near  Calmalli ;  the  type  is  in 
the  herbarium  of  the  University  of  California  (Berkeley). 

Plate  13. 

A  shrub  1-2.5  m.  tall,  its  branchlets  whitened  with  floccose 
branching  hairs  and  sprinkled  with  golden  glands ;  leaf -blades 
.5-4  cm.  long,  sessile,  crowded,  oblong-iliciform,  the  teeth  us- 

ually 6-9,  deltoid,  shortly  spinose,  both  surfaces  floccose  and 
whitened  with  branched  hairs ;  flowers  3-6  in  the  axils  of  di- 

minished ilicif  orm  leaves,  the  glomerules  ,5-3  cm.  distant; 
flowering  calyces  4.5  mm.  long,  whitened  with  floccose  branch- 

ing hairs,  their  teeth  deltoid,  subequal,  the  three  posterior 
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somewhat  united;  corolla-tubes  (?  white  or  pallid)  5-7  mm. 
long,  the  upper  lip  2  mm.  tall,  the  lower  twice  as  long,  very 

sparsely  pilose  above,  the  middle  lobe  nearly  plane ;  stamens 
adnate  to  the  base  of  the  lower  lip,  the  filament  scarcely  1  mm. 

long,  the  connective  4-6  mm.  long ;  style  branches  equal. 
Found  in  Baja  California  in  sandy  gravelly  washes  with. 

species  of  Atriplex,  Hyptis  Emoryi,  Hymenoclea  Salsola,  Vi- 
guiera  reticulata,  and  Encelia  farinosa.  It  is  known  to  occur 
at  San  Pablo,  Cardon  Grande  near  Calmalli,  Lagoon  Head 

(?  Scamman's  Lagoon),  10  mi.  w.  of  Calmalli,  San  Gertrudis, 
18  mi.  w.  of  Punta  Prieta,  and  Los  Angeles  Bay.  It  is  known 

locally  at  Calmalli  and  San  Gertrudis  as  ''Salvia  China."  I 
was  unable  to  learn  the  sigrnificance  of  the  term. 

3.  S.  funerea  Jones,  Contrib.  West.  Bot.  12 :  71.  1908,  based 

upon  a  specimen  collected  in  Inyo  Co.,  Calif.,  in  the  Funeral 

(Amargosa)  Range ;  the  type  is  in  the  herbarium  of  Pomona 

College.  Plate  14. 

S.  funerea  VSLY.  fornacis  Jeps.,  Man.  Calif.  868.  1925,  based 
upon  a  collection  made  by  Parish  (no.  10032)  in  Furnace 

Creek,  Death  Valley;  the  type  is  in  Jepson's  herbarium. 
A  white  shrub  as  much  as  a  meter  and  a  half  tall,  its  branch- 

lets  densely  lanate  with  branched  hairs ;  leaf -blades  1.5-2  cm. 
long,  elliptical  or  ovate,  acuminate-spinose  at  the  apex,  fre- 

quently rounded  below  the  middle,  more  commonly  narrowed  to 

petioles  2-5  mm.  long,  mostly  entire,  some  usually  iliciform 
with  one  or  two  pairs  of  stout  spinose  teeth,  both  surfaces  ashy 
or  white  with  branching  hairs;  flowers  prevailingly  3  in  the 

axils  of  usually  iliciform  leaves,  crowded  into  f oliose  spikes  3- 
8  cm.  long;  flowering  calyces  very  densely  white-lanate  with 
branching  hairs,  4.5-6  mm.  long,  their  teeth  subequal,  deltoid, 
the  three  posterior  lightly  joined  at  the  base ;  corolla  violet,  its 

tube  9-11  mm.  long,  pilose  within  above  the  middle  and  in  the 

palate,  the  upper  lip  2-2.5  mm.  tall,  the  lower  twice  as  long; 
stamens  seated  between  the  middle  of  the  tube  and  the  throat ; 

filaments  1.5-2.5  mm.  long,  the  connective  1.5  mm.  long;  style 
branches  equal  and  somewhat  dilated. 

General  throusrhout  narrow  canvons  on  the  western  sIotdcs 
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of  the  Amargosa  Eange  (Granite,  Funeral,  and  Black  Moun- 
tains), ranging  at  least  from  Hole-in-the-Rock  Spring  to  Fur- 

nace Creek,  Travertine  Canyon,  and  Ryan.  It  occurs  in  the 
Grapevine  Mountains  in  Titus  Canyon  and  in  the  northern  part 
of  the  Panamint  Mountains  in  Grotto  and  Mosaic  Canyons  and 
possibly  further  south.  It  is  found  from  about  1000  to  about 
3000  feet,  in  the  narrow  canyons,  both  in  the  washes  and  in 
small  gullies  enterino:  them  or  on  narrow  benches  above  the 
washes.  It  is  an  associate  of  the  Larrea-Franseria  formation 
and  is  most  often  found  with  Atriplex  hymenelytra,  Viguiera 
reticulata,  Encelia  farinosa  or  E.  Actoni,  and  Eucnide  urens, 

4.  S.  Greatae  Brandegee  in  Zoe  5:  229.  1906,  based  upon  a 
specimen  collected  in  Riverside  Co.,  Calif.,  in  Canyon  Springs 
Wash  near  Dos  Palmas  by  Hall  and  Greata  (no.  5848) ;  the  type 
is  in  the  herbarium  of  the  University  of  California  (Berkeley). 

Plate  15. 

A  fragrant  shrub  rounded  and  dense,  as  much  as  a  meter  tall, 
its  branchlets  whitened  with  branching  hairs,  less  often  glandu- 

lar with  small  spreading  hairs  and  sprinkled  with  longer 

spreading  stout  ones ;  leaf -blades  generally  2-3  cm.  long,  ses- 
sile, ilicif  orm  or  the  lowest  nearly  entire  and  elliptical,  prevail- 

ingly ashy  with  branched  hairs,  sometimes  more  or  less  glandu- 
lar, especially  the  lower  becoming  glabrate ;  flowers  numerous 

in  the  axils  of  ilicif  orm  leaves,  the  glomerules  mostly  3-6  cm. 
distant;  flowering  calyces  11-12  mm.  long,  generally  incanous 
with  branching  hairs,  sometimes  entirely  glandular,  arcuate- 
gibbous,  the  lower  lip  3-3.5  mm.  long,  the  three  upper  teeth 
partly  united,  the  posterior  one  twice  as  long  as  the  lateral 

ones,  all  spinose ;  corolla  rose,  its  tube  9-11  mm.  long,  the  upper 
lip  2-2.5  mm.  tall,  the  lower  almost  twice  as  long,  very  spar- 

ingly pilose  on  the  upper  surface,  the  middle  lobe  lightly 
cupped;  stamens  seated  nearly  in  the  throat,  the  filament  1  mm. 
long,  the  connective  2.5  mm.  long;  style  branches  equal. 

This  species  is  known  only  from  the  Orocopia  Mountains 
where  it  occurs  in  a  canyon  near  Dos  Palmas  (east  of  Mecca, 
California),  Salt  Creek  Wash,  and  in  the  narrow  canyons  be- 

hind Hidden  Spring,  ranging  from  about  500  feet  elevation.  In 
the  canyon  bottom  it  occurs  in  loose  gravel  and  rocks  in  the 
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Larrea-Franseria  formation  with  Uyptis  Emoryi,  Bebhia 
juncea,  Cercidium  Torreyanum,  Peucephyllum  Schottii,  Acacia 
Greggii,  and  Encelia  farinosa;  on  the  sides  of  the  canyon  above 
the  wash  its  principal  associate  is  Encelia  farinosa.  Like  8. 

Vaseyi  the  corolla-tube  is  vertically  compressed  in  the  throat. 
It  is  not  improbable  that  the  species  will  be  found  in  other 
canyons  in  the  OrocoDia  Mountains. 

Subsect.  Pyci^osphace 

Pycnosphace  Benth.,  Lab.  Gen.  et  Sp.  302.  1833,  as  section, 
based  upon,  S.  Columhariae;  Rydb.,  Fl.  Rocky  Mts.  747. 
1917,  as  genus. 

Singular  annual  herbs  with  pinnatifid  hispidulous  leaves; 
flowers  many  in  compact  usually  capitate  sometimes  remotely 
moniliform   glomerules,    subtended   by   spine-tipped   rotund 
bracts ;  upper  calyx  teeth  completely  joined,  provided  with  two 
or  sometimes  three  spines  at  the  tip,  the  lower  free,  spinose ; 
corolla-tube  glabrous;  stamens  seated  toward  the  throat,  the 
long  arm  of  the  connective  ascending  under  the  upper  lip,  some- 

what surpassing  it,  the  shorter  deflexed,  both  anthers  perfect, 
the  lower  smaller. 

One  species   5.  8.  Columhariae 

5.  S.  Columbariae  Benth.,  Lab.  Gen.  et  Sp.  302.  1833,  based 
upon  a  specimen  collected  in  California  by  Douglas ;  the  type 
is  in  the  herbarium  of  the  Royal  Botanic  Gardens  at  Kew. 

Plate  16. 

Pycnosphace  Columhariae  Rydb.,   Fl.  Rocky  Mts.  747. 
1917. 

A  singular  annual  herb  3-4  cm.  tall  in  drouth  forms,  or  30-50 
cm.  tall  in  robust  forms,  their  flowering  stems  one  or  more, 
mostly  retrorse-hispidulous,  frequently  sprinkled  with  longer 
thick  hairs ;  leaves  mostly  basal,  with  usually  one  or  two  cau- 
line  pairs,  pinnatifid,  oblong-ovate  in  outline,  their  lobes  cre- 
nate  or  again  rounded-lobed,  both  surfaces  more  or  less  his- 

pidulous, the  upper  bullulate,  the  lowermost  borne  on  subequal 
petioles,  the  upper  sessile  or  nearly  so ;  flowers  many  in  glom- 

erules either  solitary  or  sometimes  2-3,  these  subtended  by 
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overlapping  rotund  colored  bracts,  glabrous  or  hispidulous, 
ciliate,  notched,  provided  with  a  spine  in  the  notch;  flowering 

calyces  mostly  8-10  mm.  long,  hispidulous,  more  or  less  glandu- 
lar, arcuate-gibbous,  bearded  on  the  hump  with  long  thickened 

Fig.  2,     Showing  distrilmtion  of  S.  C olumh ariae . 

hairs,  the  teeth  of 
teeth  of  the  uddo 

'J 

joined  save  for 
middle  one  of  which  is  usuallv  surinressed 

tube  m mm.  lonir.  clab 
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2.5-3  mm.  tall,  the  lower  about  twice  as  long,  entire ;  stamens 
seated  in  the  throat,  the  filament  about  1,5  mm.  long,  the  con- 

nective about  2.5  mm.  long;  posterior  style  branch  mostly  half 
as  long  as  the  anterior,  or  less. 

An  ubiquitous  vernal  plant  in  southern  California,  most  va- 
riable in  stature,  occupying  dry,  often  disturbed  soil,  in  associ- 

ation with  the  chaparral,  the  coastal  sage,  the  Great  Basin  mi- 
crophyll  or  Sonoran  Desert  formations.  Found  usually  below 
4000  feet,  but  may  occur  at  least  as  high  as  7000  feet.  Ranges 
from  Glenn  and  Butte  counties  southward  through  the  coast 
ranges  into  Baja  California  as  far  south  as  Cedros  Island, 
southeastward  from  Tuolumne  and  Stanislaus  counties 
throughout  southern  California,  through  Nevada  (Washoe, 
Mineral,  Nye,  Lincoln  and  Clark  counties)  to  Washington 

County,  Utah,  through  western  and  southern  Arizona  (Mo- 
have, Maricopa,  Pima,  Gila,  and  Cochise  counties)  into  north- 

ern Sonora.  It  is  known  to  occur  on  Santa  Catalina  and  San 

Clemente  Islands  and  perhaps  upon  the  other  coastal  islands 
as  well.  Throughout  this  range  the  species  is  remarkably  con- 

stant, save  for  variability  in  stature  due  to  water  supply  dur- 
ing growth. 

Subsect.  Geeeneostachys 

Stout  viscid  perennial  herbs  with  creeping  rootstocks,  the 
flowering  stems  ascending;  leaves  ample,  deltoid-oblong  or 
hastate,  borne  on  marginate  or  winged  petioles ;  flowers  many 
in  large  viscid  glomerules  disposed  in  stout  moniliform  spikes, 
subtended  by  colored  appressed  bracts;  upper  calyx  teeth 
wholly  joined  to  a  gibbous  lip,  the  two  lower  small,  free; 
corolla-tube  glabrous ;  stamens  ascending  under  the  upper  lip 
and  exceeding  it,  the  lower  part  of  the  connective  half  as  long 
as  the  upper  or  less,  the  lower  anther  usually  suppressed, 
rarely  vestigial. 
One  species   6.  S.  spathacea 

6.  S.  spathacea  Greene  in  Pittonia  2:  236.  1892,  based  upon 

Audibertia  grandiflora  Benth.,  loc.  cit.  (not  ;S'.  grandiflora 
Etling).  Plate  17. 
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Audibertia  decurrens  Nutt.  ex  Benth.  in  DC.  Prodr.  12: 

359.  1848  (an  herbarium  name  cited  in  synonomy). 
Audibertia  grandiflora  Benth.,  Lab.  Gen.  et  Sp.  312.  1833, 

based  upon  a  specimen  collected  in  California  by  Doug- 
las ;  the  type  is  in  the  herbarium  of  the  Royal  Botanic 

Gardens  at  Kew. 

Audihertiella  grandiflora  Briq.  in  Bull.  Herb.  Boiss.  2: 
73.  1894,  based  upon  Audibertia  grandiflora  Benth.,  loc. 
cit. 

Ramona  grandiflora  Briq.,  loc.  cit.,  440.  1894,  based  upon 
Audibertia  grandiflora  Benth.,  loc.  cit. 

A  perennial  herb  with  creeping  rhizomes,  frequently  forming 

mat-like  clumps,  its  annual  stem  usually  solitary,  stout,  ascend- 
ing usually  0.5-1  m.,  viscid-pilose  throughout  with  spreading 

hairs;  leaves  approximate  toward  the  base,  the  blades  prevail- 
ingly oblong-hastate,  8-20  cm.  long,  obtuse,  truncate-subhas- 

tate  at  the  base,  irregularly  crenate,  rarely  somewhat  lobed,  the 
upper  surfaces  bullulate,  sparingly  viscid-pilose,  the  lower 
ashy-tomentose  or  glabrate,  borne  on  petioles  mostly  3-8  cm. 
long,  these  margined  or  winged  and  clasping  at  the  base; 

flowers  numerous  in  glomerules  3-6  cm.  distant,  disposed  in 
coarse  viscid  interrupted  spikes  20-30  cm.  long  or  more,  sub- 

tended by  numerous  ovate  or  e.lliptical  viscid  appressed  acumi- 
nate bracts,  usually  purplish;  flowering  calyces  22-30  mm. 

long,  viscid-pilose,  hispidulous  within,  the  teeth  of  the  lower 
lip  2-4  mm.  long,  weakly  spinose,  cut  between  them  to  a  depth 
of  8-12  mm.,  the  teeth  of  the  upper  lip  wholly  connate,  rarely 
trimucronate  at  the  tip;  corolla  crimson,  its  tube  glabrous 

within,  25-35  mm.  long,  narrowed  below  the  middle,  the  upper 
lip  7-8  mm.  tall,  the  lower  somewhat  longer;  stamens  seated  be- 

tween the  middle  of  the  tube  and  the  throat,  ascending  under 
the  upper  lip,  their  filaments  equal  to  the  tube,  the  connective 

10-15  mm.  long,  the  lower  anther  sometimes  somewhat  pol- 
liniferous;  posterior  style  branch  shorter,  of  varying  length. 

Ranges  from  Solano  County  near  Vacaville  southward  in 
the  coastal  counties  to  Orange  County,  although  apparently 
never  collected  in  Alameda  County.    It  is  infrequent  although 
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locally  abundant,  associated  chiefly  with  the  valley  woodland 
formation  (Quercus  agrifolia,  Q.  Douglasii,  Q.  lohata,  Q.  Wis- 
liseni),  occurring  on  open  slopes  though  usually  in  partial 
shade  of  other  species,  especially  Quercus  agrifolia.    It  mav 

Fig.  3.     Showing  distribution  of  S.  spathacea. 

grow  near  Salvia  mellifera,  apiana,  leucopJiylla,  and  Colum- 
hariae,  but  I  have  never  seen  it  growing  actually  with  any  of 
these  species,  nor  have  I  seen  any  suggestion  of  a  hybrid  form. 
Following  are  localities  where  it  is  known  to  occur : 
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California:  solano;  Vacaville;  contra  costa:  Pine  Canyon,  foot  of  Mt.  Di- 
ablo; SAN  MATEO:  San  Bruno  Hills,  Colma;  Monterey:  Tassajara  Hot  Springs, 

Morro  Cr.,  Santa  Lucia  Mts.;  SAN  LUis  obispO:  Paso  Eobles,  Atascadero,  Cambria, 

San  Luisj  Morro;  santa  Barbara:  Surf,  Santa  Maria,  Mission  Canyon  near  Santa 

Barbara,  Cuyama  Canyon,  Montecito,  San  Isidro  Ranch,  Zaca  Lake  Forest  Reserve^ 
Carpenteria,  Gaviota  Pass;  ventura:   Foster  Park,  Ojai  Cr.;   los  angeles:  Los 

Alisos,  Los  Flores,  Mandeville  and  Topanga  Canyons  of  Santa  Monica  Mts.,  Pasa- 
dena^ Calabasas,  Pacific  Palisades,  Mint  Canyon,  Mulholland  Highway  in  Bel  Air; 

ORANGE:  Laguna,  Santa  Ana  Canyon  (Aliso  Canyon). 

Subsect.  Parishiella 

Shrubs  with  bullate-rugose  leaves,  oblong-elliptical  or  ob- 
ovate,  even  linear,  the  upper  surfaces  glabrous  or  hirtellous, 
green,  the  lower  ashy  or  whitened  with  appressed  hairs,  one 
species  with  branched  hairs;  flowers  numerous  in  compact 
glomerules  subtended  by  appressed  often  weakly  spinose 
bracts,  disposed  in  moniliform  spikes,  often  branched;  upper 
calyx  teeth  wholly  united,  usually  trimucronate,  the  lower  free, 

shortly  spinose ;  corolla-tubes  either  narrowly  pilose-annulate 
within  near  the  middle  or  pubescent  above  the  middle;  the 

stamens  seated  in  the  throat,  the  filaments  scarcely  if  at  all  ex- 
serted  from  the  tube,  the  anthers  ascending  under  the  upper 
lip,  but  little  or  not  at  all  exceeding  it,  entirely  concealed  within 
the  tube  of  S.  Brandegei;  posterior  style  branch  shorter. 
Leaves  linear,  revolute,  whitened  below  with  branched  hairs;   stamens  wholly 

included  in  the  tube   9.  S,  Brandegei 

Leaves   oblong-elliptical   or    obovate,  appressed   pubescent  beneath;    stamens 
exserted  from  the  tube. 

Connectives  somewhat  exserted  from  the  tube,  the  anthers  somewhat  exceeding 

the  upper  lip;  leaves  oblong-elliptical,  prevailingly  3-6  cm.  long   
  7.  S,   melUfera 

Connectives  included  within  the  tube,  the  anthers  shorter  than  the  upper  lip ; 

leaf -blades  prevailingly  12-15  mm.  long,  rarely  as  much  as  4  cm,,  mostly 
obovate  or  oblanceolate   <?.  S.  Mun^rii 

7.  S.  mellifera  Greene  in  Pittonia  2:  236.  1892,  based  upon 
Audibertia  stachyoides  Benth.,  loc.  cit.   (not  S.  stachyoides 
Kunth). Plate  18. 

Audibertia  stachyoides  Benth.,  Lab.  Gen.  et  Sp.  313.  1833, 
based  upon  a  specimen  collected  in  California  by  Doug- 

las; the  type  is  in  the  herbarium  of  the  Royal  Botanic 
Gardens  at  Kew. 
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S.  mellifera  var.  typica  Munz  in  Bull.  S.  Calif.  Acad.  Sci. 
26:  24.  1927,  based  upon  the  same. 

Audibertia  spinulosa  Nutt,  ex  Benth.  in  DC,  Prodr.  12: 
359.  1848  (an  herbarium  name  cited  in  synonomy). 

Aiidibertiella  stachyoides  Briq.  in  Bull.  Herb.  Boiss.  2: 
73.  1894,  based  upon  the  preceding. 

Ramona  stachyoides  Briq.,  loc.  cit.,  440.  1894,  based  upon 
the  same. 

A  shrub  1-2  m.  tall,  its  branchlets  pubescent  with  usually 
retrorse  hairs,  sometimes  villous,  more  or  less  glandular;  leaf- 

blades  prevailingly  3-6  cm.  long,  oblong-elliptical,  obtuse  at 
the  apex,  narrowed  below  the  middle  to  more  or  less  margined 

petioles  3-12  mm.  long,  the  upper  surfaces  bullate,  green,  gla- 
brate  or  hirtellous,  the  lower  ashy,  less  often  whitened  by  ap- 
pressed  hairs,  areolate,  the  margins  crenulate,  flowers  many 

in  compact  glomerules  prevailingly  2-4  cm.  in  diameter  includ- 
ing the  flowers,  subtended  by  ovate  bracts,  reflexed  at  maturity, 

hirtellous  or  villous,  more  or  less  glandular,  either  acuminate 
or  shortly  spinose,  disposed  in  moniliform  spikes,  usually 

panicled,  mostly  2-6  cm.  distant ;  flowering  calyces  5.5-7  mm. 
long,  villous  and  more  or  less  glandular,  hispidulous  within,  the 

lower  teeth  free,  1.5-2  mm.  long,  ovate,  acuminate-spinose, r 

those  of  the  upper  lip  joined  to  the  apex,  muticate  or  (usually) 
trimucronate,  rarely  shortly  tridentate;  corolla  pale  blue  or 

tinged  with  rose,  or  whitish,  its  tube  5.5-9  mm.  long,  mostly 
about  9  mm.,  narrowly  and  transversely  annulate  near  the 

middle,  the  upper  lip  2.5-3  mm.  tall,  retuse,  the  lower  twice  as 
long,  its  middle  lip  cupped ;  stamens  ascending  under  the  upper 

lip,  seated  within  the  throat,  exserted  from  the  corolla-tube  3- 
4  mm.,  the  connective  and  filament  subequal. 

This  species  is  one  of  the  principal  shrubs  of  the  coastal  sage 
formation  (Artemisia  calif ornica,  8.  mellifera,  8.  apiana,  8. 
leucopJiylla,  Rhus  laurina,  Rhus  integrifolia),  ranging  from  the 
Bay  region  to  a  point  somewhat  south  of  Tijuana.  Southward 
from  San  Diego  County  its  place  in  the  formation  is  assumed 

by  8.  Munzii.  As  far  as  I  know,  the  two  species  do  not  grow  to- 
gether, but  both  occur  frequently  with  8.  apiana.    8.  mellifera 
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occurs  also  with  S.  leucopJiylla,  S.  Columhariae  and,  infre- 
quently, S.  Clevelandii  and  8.  carduacea.  Hybrids  are  com- 

mon with  S.  apiana  and  S.  leucopJiylla,  occasional  with  S.  Co- 

Fig.  4.     Showing  distribution  of  S.  mellifera,  S.  Munzii,  and 
S.  Brandcgei. 

lumbariae  and  not  recorded  for  S.  carduacea  or  S.  Cleve- 
landii. The  inflorescence  of  the  coastal  forms  tends  to  be  more 

branched  and  elongate  than  those  of  the  interior,  the  flowers 
bluer,  and  the  plant  less  compact.    The  last  flowers  of  the  sea- 
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son  may  simulate  the  flowers  of  Salvia  Munzii  in  the  reduced 
and  included  stamens. 

The  species  ranges  more  or  less  continuously  from  Contra 

Costa,  Alameda,  western  Stanislaus,  and  Santa  Clara  counties 
southward  along  the  coast,  extending  into  the  interior  coastal 

valleys,  but  apparently  not  into  the  Great  Valley,  to  southern 
California.  Here  it  is  one  of  the  most  abundant  species  of  the 
coast  ranges  and  the  lower  parts  of  the  Sierra,  extending  inland 

as  far  as  Cajon  Pass  and  the  San  Jacinto  Mountains  and  south- 
ward through  San  Diego  County  west  of  the  divide,  into  north- 

ern Lower  California  where  it  is  soon  replaced  by  ̂S'.  Munzii, 
It  occurs  also  on  Santa  Cruz  and  Catalina  Islands.  During 

the  severe  winter  of  1936-37  occasional  plants  in  the  Santa 
Monica  Mountains  were  frozen  back.  The  species  regenerates 

after  fire  chiefly  by  seedlings.  It  reaches  its  greatest  develop- 
ment on  low  foothills,  as  in  the  Santa  Monica  Mountains.  As 

the  name  suggests,  it  is  an  important  bee  plant. 

8.  S.  Munzii  Epl.  in  Madrono  3:  169.  1935,  based  upon  a 

specimen  collected  by  Epling  and  Robison  in  a  small  arroyo 
south  of  the  Hamilton  Ranch,  LoAver  California ;  the  type  is  in 
the  herbarium  of  the  University  of  California  (Los  Angeles). 

Plate  19. 

8.  mellifera  var.  Jonesii  Munz  in  Bull.  S.  Calif.  Acad.  Sci. 
26:  24.  1927,  based  upon  a  specimen  collected  in  Lower 
California  near  Ensenada,  by  Jones  (10.  IV.  1882) ;  the 
type  is  in  the  herbarium  of  Pomona  College. 

A  rounded  handsome  shrub  as  much  as  2.5  m.  tall  with 

branchlets  appressed-hispidulous ;  leaf -blades  primarily  obo- 
vate-oblong,  prevailingly  12-40  mm.  long,  rounded  at  the  apex, 
narrowed  below  the  middle  to  petioles  1-3  mm.  long,  frequently 
sessile,  the  upper  surface  bullulate,  hirtellous,  the  lower  clothed 

with  minute  appressed  hairs,  both  ashy,  their  margins  crenu- 

late;  flowers  few  in  glomerules  10-15  mm.  in  diameter,  sub- 
tended by  usually  oblong-elliptical  appressed  bracts  about 

equal  to  the  calyces,  acute  or  shortly  aristate,  ciliolate  and  for 
the  rest  nearly  glabrous,  disposed  in  slender  unbranched  or 

sometimes  ternate  moniliform  spikes;  flowering  calyces  4.5-6 
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mm.  long,  hirtellous,  more  or  less  glandular,  the  lower  teeth 
free,  1,5-2  cm.  long,  subaristate,  the  upper  completely  joined 
and  usually  obscurely  trimucronate ;  corolla  clear  blue,  its  tube 
7-9.5  mm.  long,  puberuleiit  within  above  the  middle  but  hardly 
annulate,  the  upper  lip  2-2.5  mm.  tall,  retuse,  the  lower  twice  as 
long ;  stamens  seated  about  midway  between  the  middle  of  the 
tube  and  the  throat,  shorter  than  the  upper  lip,  the  connective 
and  filament  subequal. 

Eanges  from  San  Miguel  Mountain  in  San  Diego  County,  at 
least  as  far  south  as  Rosario,  Baja  California,  and  about  25 
miles  inland  from  that  point,  apparently  falling  within  the 
range  of  Rhus  laurina.  It  ranges  from  sea-level  to  perhaps 
4000  feet,  entering  the  Idria  belt  in  Lower  California.  North 
of  Ensenada,  at  least  along  the  coast,  it  is  spasmodic  in  occur- 

rence. Southward  it  becomes  more  abundant,  and  in  the  vicin- 
ity of  San  Antonio  Canyon  is,  with  Artemisia  calif  ornica,  a  co- 

dominant  of  the  coastal  sage  formation.  Its  most  constant  as- 
sociate throughout  its  range  is  Artemisia  calif  ornica.  In  odor 

it  more  nearly  resembles  *S'.  Clevelandii  which  it  also  resembles 
in  foliage.  It  may  be  readily  distinguished  from  ̂ S'.  mellifera 
by  its  more  compact  rounded  habit,  the  usually  unbranched  in- 

florescence, the  more  obovate  leaves,  and  particularly  by  the 
conformation  of  the  corolla  and  stamens  which  are  sometimes 

scarcely  exserted  from  the  corolla-tube.  Its  corollas  are  uni- 
formly a  darker  blue  than  those  of  S.  mellifera,  rarely  ap- 

proaching it  in  color.  Its  flowering  period  is  notably  earlier 
than  that  of  8.  mellifera,  it  being  in  full  flower  throughout  its 
range  in  the  first  part  of  February,  1935.  While  S.  mellifera 
ranges  south  of  Tijuana,  I  have  not  yet  found  the  two  growing 
together.  I  believe  that  S.  Munzii  in  the  northern  part  of  its 
range  occurs  at  higher  elevations  than  8.  mellifera.  The  spe- 

cies occurs  near  or  perhaps  with  8.  Clevelandii  on  San  Antonio 
Mesa,  Baja  California,  but  no  hybrids  have  thus  far  been  ob- 

served.   It  occurs  frequently  with  8.  apiana. 
Following  are  specific  localities  where  the  species  is  known 

to 

CALirORNiA:   SAN  DIEGO:   San  Miguel  Mt.,  2^^  mi.  s.  e.  of  Sunnyside. 
Baja  California;   18  mi.  n.  of  Ensenada,  Salitre  near  Johnson  Ranch 
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tonio  Mesa  and  Canyon,  La  GruUa  Gun  Club,  Arroyo  Seco  between  San  Rafael  and 
San  Antonio  Mesa,  San  Telmo  Abajo,  San  Rafael  Valley,  Rosario,  25  mi.  e.  of 
Rosario,  Hamilton  Ranch,  Santa  Clara  Canyon,  San  Quintin,  San  Vicente  Canyon, 
Ensenada,  Las  Salinas  (  ?  near  S.  Quintin) ,  Cariso  Cr.,  Las  Animas  Canyon  between 
Ensenada  and  Santo  Tomas. 

9.  S.  Brandegei  Munz  in  Bull.  S.  Calif.  Acad  Sci.  31:  69. 

1932,  based  upon  Audiberfia  stachyoides  var.  revoluta  Brande- 
gee,  loc.  cit.  Plate  20. 

Audiberfia  stacTiyoides  var.  revoluta  Brandegee  in  Proc. 

Calif.  Acad.  II,  1:  216.  1888,  based  upon  a  specimen  col- 
lected on  Santa  Rosa  Island,  Calif.,  by  Brandegee ;  the 

type  is  in  the  herbarium  of  the  University  of  California 
(Berkeley). 

S.  mellifera  var.  revoluta  Munz  in  Bull.  S.  Calif.  Acad. 
Sci.  26:  23.  1927,  based  upon  the  same. 

A  shrub  1  m.  tall  or  more,  its  branchlets  pubescent  with 

branching  hairs ;  leaf -blades  linear,  prevailingly  2-4  cm.  long, 
2-5  mm.  wide,  obtuse,  subsessile,  their  margins  crenulate,  revo- 
lute,  the  upper  surfaces  buUate,  glabrous,  green,  the  lower 
white-tomentose  with  branched  and  simple  hairs ;  flowers  few 
in  glomerules  1.5-2  cm.  in  diameter,  disposed  in  moniliform 
spikes,  1-3  cm.  distant,  subtended  by  ovate  bracts  shorter  than 

the  calyces,  villous  with  branching  hairs ;  flowering  calyces  7- 
8  mm.  long,  villous  with  branching  hairs,  the  teeth  of  the  lower 

lip  free,  1.5  mm.  long,  shortly  spinose,  the  three  posterior 

wholly  joined  except  for  the  apex  where  trimucronate,  3.5-4 
mm,  tall ;  corolla  lavender,  almost  rose-color,  its  tube  7-8  mm. 
long,  pubescent  within  above  the  middle,  hardly  annulate,  the 

lobes  of  the  upper  lip  3-3.5  mm.  tall,  joined  almost  to  the  apex, 
the  middle  lobe  of  the  lower  lip  3-4  mm.  long,  obcordate ;  sta- 

mens singular,  the  connective  and  filament  together  subequal 
to  the  anther,  seated  between  the  middle  of  the  tube  and  the 

throat  and  wholly  included  within  the  tube ;  style  shortly  ex- 
serted. 

This  species  occurs  only  on  Santa  Rosa  Island,  apparently 
playing  the  same  role  there  in  the  coastal  sage  formation  that 

S.  mellifera  and  S.  Munzii  do  on  the  mainland.  While  its  prin- 
cipal associates  there  are  Artemisia  calif ornica  and  Rhus  in- 
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tegrifolia,  its  normal  range  is  difficult  to  determine  because  of 
the  profound  modification  of  the  original  vegetation  of  the 
island  through  grazing  and  its  rei^lacement  by  introduced 
grasses.  At  present  8.  Brandegei  occurs  on  the  walls  of  a  few 
of  the  steeper  canyons,  apparently  on  both  sides  of  the  island, 
ranging  from  sea-level  to  approximately  800  feet,  entering 
(with  Artemisia  calif  ornica)  into  the  chaparral  belt  (quercetal- 
chamisal).  While  Artemisia  calif  ornica  occurs  elsewhere  in 
small  patches,  due  to  the  protection  of  Opuntia,  it  is  not  ap- 

parently accompanied  by  the  Salvia. 

Subsect.  Jepsonia 

Shrubs  of  varied  habit  or  (S.  sonomensis)  suffrutescent 
prostrate  herbs,  of  interest  to  the  botanist  not  only  by  reason 
of  the  morphology  of  leaf  and  flower  but  because  of  their  part 
in  plant  economy;  leaves  varied,  now  deltoid  now  oblong-el- 

liptical or  obovate,  rarely  (S.  IciicopJiyUa)  clothed  with 
branched  hairs;  posterior  calyx  teeth  w^holly  joined  unless 
trimucronate  or  even  aristate  at  the  apex,  the  two  inferior  free. 
mostlv  acute 

(those  of  8 
copliylla  wholly  joined  to  the  upper  lip,  the  orifice  accordingly 
oblique  and  truncate) ;  corolla-tube  more  commonly  pilose-an- 

nulate near  the  middle,  less  often  pubescent  usually  above  the 
middle ;  stamens  seated  either  in  the  tube  near  the  throat  or  on 
the  base  of  the  lower  lip,  thrust  out  from  the  tube  or  even  de- 

clined on  the  lower  lip,  the  connective  and  filament  subequal, 
the  whole  clearly  much  longer  than  the  upper  lip,  the  lower  arm 
of  the  former  wholly  suppressed,  the  articulation  oblique  and 
inconspicuous;  style  usually  declined,  the  posterior  branch 
shorter. 

A 

Perennial  suffrutescent  prostrate  herbs   16.  S,  sonomensis 
Erect  shrubs. 

Hairs  branched;  calyx  teeth  wholly  united,  the  oriiiee  therefore  entire,  oblique 
  11,    S.    Icucophylla 

Hairs  simple;  lower  calyx  teeth  free. 

Leaf-blades  entire,  obovate,  oblanceolate  or  spatulate^  similarly  clothed  on 
both  sides  with  minute  appressed  hairs. 

Corolla-tubes  pubescent  above  the  middle,  scarcely  annulate,  5-10  mm. 
long ;  calyces  5-7  mm.  long   14.  S.  carnosa 
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Corolla-tubes  more  or  less  pubescent  above  the  middle,  strongly  pilose- 
annulate  below,  15-22  mm.  long;  calyces  8-13  mm.  long 
  13,    S.    pacJiyphyUa 

Leaf -blades  crenulate,  sometimes  obovate,  mostly  deltoid-oblong  or  oblong- 
elliptical,  similarly  clothed  on  both  surfaces  with  minute  hairs  in  two 
species  but  these  leaves  not  obovate. 

Leaves  similarly  clothed  on  both  surfaces  with  minute  appressed  hairs, 

very  white,  the  upper  surface  not  bullate-rugose. 

Leaves  truncate  or  abruptly  cuneate  at  the  basej  corolla-tubes  11-14 
mm.  long   17  S.  Vaseyi 

Leaves  narrowed  at  the  basej  corolla  tubes  5-7  mm.  long   18,  S.  apiana 

Leaves  bullate-rugose  on  the  upper  surfaces,  green,  the  lower  surfaces  his- 
pidulous  or  ashy  with  appressed  hairs. 

Leaves  narrowed  below  the  middle,  elliptical-oblong  or  obovate,  the 
lower  surfaces  ashy  with  appressed  hairs;   lower  lip  of  corolla 

shorter  than  the  upper   10.  S.  Clevelandii 
Leaves  tending  to  be  deltoid,  the  lower  surfaces  hispidulous,  green; 

lower  lip  of  corolla  longer  than  the  upper. 

Middle  lobe  of  the  lower  lip  entire,  about  3-4  mm*  long 
IS,  S.  mohavensis 

Middle  lobe  of  the  lower  lip  erose,  furcate,  about  5-6  mm.  long 
15,  S.  cremostachya 

10.  S.  Clevelandii  Greene  in  Pittonia  2:  236,  1892,  based 

upon  Audibertia  Clevelandii  Gray,  loc.  cit.  Plate  21. 
Audibertia  Clevelandii  Gray  in  Proc.  Am.  Acad.  10:  76. 

1874,  based  upon  a  specimen  collected  near  Potrero,  San 

Diego  Co.,  by  Cleveland;  the  type  is  in  the  Gray  Her- 
barium. 

Audibertiella  Clevelandii  Briq,  in  Bull.  Herb.  Boiss.  2: 
73.  1894,  based  upon  the  same. 

Ramona  Clevelandii  Briq.,  loc.  cit.,  440.  1894,  based  upon 
the  same. 

A  fragrant  pretty  shrub  as  much  as  a  meter  tall,  its  branch- 
lets  pubescent  with  retrorse  hairs,  ashy ;  leaf -blades  1.5-2.5  cm. 
long,  usually  elliptical,  frequently  obovate,  obtuse  at  the  apex, 

narrowed  at  the  base  to  petioles  3-6  mm.  long,  their  margins 
crenulate,  the  upper  surfaces  buUulate,  hirtellous,  the  lower 

ashy  or,  especially  when  young,  whitened  "with  minute  ap- 
pressed hairs,  areolate  with  prominent  veins ;  flowers  many  in 

compact  glomerules  which  are  solitary,  or  two  or  three  in  re- 
motely interrupted  spikes,  these  even  branched,  subtended  by 

firm  ovate  bracts  shorter  than  the  calyces,  glandular-hispidu- 



120 
[Vol.  25 AN-NALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

lous  or  the  outer  hirtellous ;  flowering  calyces  8-10  mm.  long, 
glandular-liispidulous,  the  teeth  of  the  lower  lip  free,  1-1.5  mm. 
long,  shortly  splnose,  the  upper  wholly  joined  unless  trimu- 
cronate  at  the  apex,  3.5-4  mm.  tall ;  corolla  dark  violet-blue,  its 

Pig.  5.     Showing  distribution  of  S.  Clevelandii. 

tube mm.  long,  arcuate,  transversely  pilose-annulate  be 

6 
4  mm 

the  middle,  the  lobes  of  the  upper  lip  almost  wholly  united, 
mm.  tall,  the  middle  lobe  of  the  lower  lip  mostly  oblong,  3- 

long,  plane,  retuse,  otherwise  entire;  stamens  seated 
toward  the  throat,  the  connective  and  filament  subequal 
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This  species  is  a  component  of  the  chaparral  of  western  San 

Diego  County,  extending  from  the  vicinity  of  Lake  Henshaw 

southward  to  San  Antonio  Mesa,  Baja  California,  from  sea- 
level  to  about  3000  feet.    It  occurs  most  commonly  with  the 1 

chamise,  Adenostoma  fasciculatum,  and  Ceanothus  spp.,  but 

frequently  is  found  with  species  of  the  coastal  sage  formation : 
Salvia  mellifera,  S.  apiana,  Rhamnus  crocea,  Cneoridium 
dumosum.  Hybrids  are  known  with  8.  apiana  (S.  Palmeri). 

The  foliage  is  fragrant  with  a  sweetish  sage-like  odor,  notice- 
able en  masse  in  the  open  or  when  dry  in  the  herbarium,  per- 

sisting for  long  periods.    Occasional  albino  heads  occur. 

Following  are  specific  localities  where  the  plant  is  known  to 

grow : 
California 

and 

Grade,  Japatul  Valley,  Torrey  Pines  Park,  Descanso,  CJottonwood  Grade  near 

Potrero,  Palomar  Mt.,  Laguna  Mts.,  Valley  Center,  Soledad  E.,  2*^  mi.  south  of 
Tenaja  Guard  Station  on  road  to  Santa  Margarita. 

Baja  California:   Tecate  E.,  30  mi,  south  of  Tiiuana,  San  Antonio  Mesa  at 

head  of  San  Antonio  Canyon.  (This  latter  point  marks  the  southern  limit  of  the 

chamisal,  as  far  as  I  have  been  able  to  observe.) 

11.  S.  leucophylla  Greene  in  Pittonia  2:  236.  1892,  based 

upon  Audibertia  nivea  Benth.,  loc.  cit.  (not  S.  nivea  Tliunb.). 
Plate  22. 

Audibertia  nivea  Benth.,  Lab.  Gen.  et  Sp.  313.  1833,  based 

upon  a  specimen  collected  by  Douglas  in  California ;  the 

type  is  in  the  herbarium  of  the  Eoyal  Botanic  Gardens 
at  Kew. 

Audibertiella  nivea  Briq.  in  Bull.  Herb.  Boiss.  2:  73.  1894, 
based  upon  the  preceding. 

Ramona  nivea  Briq.,  loc.  cit.,  440.  1894,  based  upon  the 
same. 

A  handsome  whitened  shrub  as  much  as  1.5  m.  tall  or  more, 

its  branchlets  incanous  with  very  minute  branched  hairs ;  leaf- 

blades  deltoid-oblong,  prevailingly  3-6  cm.  long,  rounded  at ■ 

the  apex,  usually  truncate  at  the  base,  or  narrowed  in  the 

smaller  ones,  borne  on  more  or  less  margined  petioles  3-8  mm. 
long,  their  margins  crenulate,  the  upper  surfaces  bullulate, 
both  surfaces,  especially  the  lower,  ashy  or  whitened  with  very 
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small  branched  hairs ;  flowers  many  in  compact  glomerules  sub- 
tended by  whitened  ovate-elliptical  appressed  bracts  equal  to 

the  calyces,  arranged  in  stout  moniliform  spikes,  3-6  cm.  dis- 
tant; flowering  calyces  mostly  8-11  mm.  long,  whitened  with 

Fig.  6.     Showing  distribution  of  -S.  leucopliylla. 

minute  branched  hairs,  the  teeth  wholly  united  into  a  single 
cucullate  lip,  the  lower  part  sometimes  barely  evident,  the  ori- 

fice strongly  oblique ;  corolla  rose-color,  rarely  tending  to  blu- 
ish, its  tube  10-13  mm,  long,  strongly  pilose-annulate  above  the 

middle,  the  upper  lip  6-8  mm.  tall,  oblong,  its  lobes  free  in  the 
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upper  part,  the  middle  lobe  of  the  lower  lip  oblong,  plane,  4r- 
5  mm.  long ;  stamens  seated  in  the  throat,  the  connective  shorter 
than  the  filament. 

This  species  is  a  component  of  and  an  important  member  of 
the  sage  formation  within  its  range.  It  occurs  with  S.  mellifera 
and  frequently  with  S.  apiana,  but  often  in  pure  and  even  dense 

stands,  forming  a  close-cropped  gray  mantle  of  velvety  texture 
over  the  rounded  coastal  hills.  It  is  unique  in  the  section  by 
reason  of  the  branched  pubescence,  the  truncate  calyx,  and  the 
conformation  of  the  corolla.    It  is  a  noteworthy  bee  plant. 

Following  are  localities  where  it  is  known  to  occur : 
CALiroENiA:  SAN  LUIS  OBISPO:  Pismo  Beach,  San  Luis  Obispo;  santa  Barbara: 

Santa  Inez  Mts.,  between  Zaca  Lake  and  Los  Olivos,  Mission  Ridge  (Santa  Bar- 
bara), Lompoe   (Salsipuedes  Canyon),  Montecito,  Cuyama  Canon;   KERN:  Lebec; ■ 

VENTURA:  Fillmore,  Santa  Paula,  below  Mutau  Flat,  Piru  Cr.,  Sulfur  Mt.  near  Ojai, 
Sespe  Cr.j  los  angeles:  Los  Alisos  Canyon  near  Santa  Monica,  Girard,  Malibu 
Hills,  Calabasas,  Bouquet  Canyon,  San  Francisquito  Canyon,  Pico  Canyon  near 
Newhall,  Castaie,  Topanga  Canyon  (intermixed  with  both  S,  mellifera  and  S. 
apiana),  Pt.  Dume,  Puente  Hills;  san  Bernardino:  Chino  Hills;  orange:  Santa 
Ana  Canyon,  Black  Star  Canyon,  Santiago  Canyon. 

12.  S.  mohavensis  Greene  in  Pittonia  2:  235.  1892,  based 

upon  Audibertia   capitata  Gray,  loc.   cit.    (not   ;S'.    capitata 
Sclilecht.). Plate  23. 

Audibertia  capitata  Qrdij  inVvoQ.  Ain.  KGdidi.l:  387.  1868, 
based  upon  a  specimen  collected  in  San  Bernardino  Co., 
Calif.,  in  the  Providence  Mts.,  by  Cooper;  the  type  is  in 
the  Gray  Herbarium. 

Audibertiella  capitata  Briq.  in  Bull.  Herb.  Boiss.  2:  73. 
1894,  based  upon  Audibertia  capitata  Gray,  loc.  cit. 

Ramoiia  capitata  Briq.,  loc.  cit.  440.  1894,  based  upon 
Audibertia  capitata  Gray,  loc.  cit. 

A  low  rounded  shrub  as  much  as  a  meter  or  more  tall,  but 

commonly  less,  its  branchlcts  hispidulous ;  leaf -blades  prevail- 
ingly 1.5-2  cm.  long,  for  the  most  part  deltoid,  sometimes  nar- 

rowly so  or  oblong-elliptical,  obtuse,  truncate  at  the  base  or 
narrowed  to  petioles  5-8  mm.  long,  their  margins  crenulate, 
the  upper  surfaces  bullulate,  the  lower  reticulately  veined,  both 
more  or  less  hispidulous  and  sprinkled  with  sessile  glands; 
flowers  few  in  a  loose  subglobose  head,  subtended  by  submem- 
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braneous  bracts,  the  outer  ovate,  the  inner  linear,  all  usually 
whitish;  flowering  calyces  7-12  mm.  long,  hirtellous,  ciliate, 
more  or  less  glandular,  the  teeth  of  the  lower  lip  nearly  free, 
usually  ovate,  acuminate,  1-2  mm.  long,  those  of  the  upper  com- 

Fig.  7.     Showing  distribution  of  S.  mohavensis. 

pletely  joined  unless  weakly  trimucronate  at  the  apex,  2.5- 
3.5  mm.  tall ;  corolla  pale  blue  or  lavender,  its  tube  slender,  flar- 

ing near  the  throat,  pubescent  within  above  the  middle,  the 
lobes  of  the  upper  lip  joined  to  the  middle,  3.5  mm.  tall,  the 
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middle  lobe  of  the  lower  subequal,  nearly  plane,  entire;  sta- 
mens seated  in  the  throat,  the  connective  somewhat  shorter 

than  the  filament,  the  joint  obvious ;  upper  style  branch  shorter. 
This  species  ranges  from  the  Little  San  Bernardino  Moun- 

tains near  Lost  Horse  Well  and  Keyes  Lookout  through  eastern 
San  Bernardino  and  Riverside  counties  to  Pinacate  Mt.,  So- 
nora.  In  California  it  is  known  from  the  Little  San  Bernar- 

dino, Sheep  Hole,  Providence,  Old  Woman,  Whipple,  Old  Dad, 
Eagle,  Ord,  Turtle,  Clark,  and  Newberry  Mountains.  In  Ne- 

vada it  is  known  from  Clark  County:  Good  Springs,  Meca 
Spring,  and  Eldorado  Canyon  near  Nelson.  In  Arizona  it  is 
known  from  the  Black  Ute  Mts.  (Battleship  Rock),  the  Chime- 
huevis  Mts.,  and  the  Sierra  Estrella.  In  Sonora  it  is  known 
only  from  Pinacate  Mt.  It  occurs  in  the  upper  part  of  the  Lar- 
rea-Franseria  formation,  verging  toward  the  pinon-juniper 
belt.  It  is  found  especially  in  rocky  places  and  on  steep  rocky 
canyon  walls, 

13.  S.  pachyphylla  Epl.  ex  Munz,  Man.  So.  Calif.  Bot.  445. 
1935,  based  upon  Audihertia  incana  var.  pachystacTiya  Gray, 
loc.  cit.  (not  8.  p  achy  st  achy  a  Trautv.).  Plate  24. 

Audihertia  incana  var.  pachystachya  Gray,  Syn.  Fl.  N. 
Am.,  ed.  2,  2,  pt.  1 :  461.  1886,  based  upon  a  specimen 
collected  in  California  in  Bear  Valley  in  the  San  Ber- 

nardino Mts.,  by  the  Parish  brothers  (no.  330) ;  the  type 
is  in  the  Gray  Herbarium. 

Audihertia  pachystachya  Parish  in  Erythea  6:  91.  1898, 
based  upon  the  above. 

Ramona  pachystachya  HgIIgv  in  Muhlenhergisi  1:  4.  1900, 
based  upon  the  same. 

S.  carnosa  var.  compacta  Hall  in  Univ.  Calif.  Publ.  Bot.  1: 
111.  1902,  based  upon  Audihertia  incana  var.  pachy- 

stachya Gray,  loc.  cit. 
S.  compacta  Munz  in  Bull.  S.  Calif.  Acad.  Sci.  26:  22.  1927, 

based  upon  S.  carnosa  var.  compacta  Hall,  loc.  cit.  (not 
S.  compacta  Kuntze). 

A  low  compact  rounded  shrub,  woody  at  the  base,  30-50  cm. 
tall,  as  much  as  a  meter  in  diameter,  its  branches  sprawling  or 
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ascending,  its  branclilets  scurfy-puberulent,  whitened;  leaf- 
blades  prevailingly  2-3  cm.  long,  obovate,  rounded  at  the  apex, 
narrowed  at  the  base  to  petioles  5-15  nun.  long,  their  margins 
entire,  both  surfaces  whitened  with  minute  appressed  hairs 

Fig.  8.     Showing  distribution  of  S.  pachyphylla, 

especially  in  youth ;  flowers  several  in  sufTiciently  dense  glom- 
erules  disposed  usually  in  a  compact  spike  5-10  cm.  long,  4- 
5  cm.  broad,  less  often  interrupted,  2-5  cm.  distant,  subtended 

by  showy  usually  purple  bracts  mostly  1-2  cm.  long,  as  much  as 
3  cm.,  obovate  or  oblong,  usually  rounded-truncate  at  the  apex, 
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more  or  less  ciliate  on  the  margins,  for  the  rest  either  glabrous 
and  somewhat  shining  or  hirtellous,  hardly  pilose;  flowering 

calyces  nearly  cylindrical,  8-13  mm.  long,  pubescent,  hispidu- 
lous  within,  the  teeth  of  the  lower  lip  1-3  mm.  long,  mostly  del- 

toid, acute,  sometimes  weakly  spinose,  nearly  free,  those  of  the 

upper  lip  entirely  joined,  3-6  mm.  tall,  the  lip  truncate,  rarely 
somewhat  retuse;  corolla  dark  violet-blue,  rarely  rose-color, 
its  tube  15-22  mm.  long,  cylindrical,  pubescent  within  above  the 
middle,  densely  and  transversely  pilose-annulate  below,  the 
lobes  of  the  upper  lip  4^6  mm.  tall,  joined  to  the  middle,  the 
middle  lobe  of  the  lower  erose,  emarginate ;  stamens  seated  in 

the  throat,  the  connective  equalling  the  filament,  the  joint  suf- 
ficiently obvious ;  posterior  style  branch  shorter. 

This  species  ranges  widely  but  is  localized.  In  the  Panamint 

Mts.  it  occurs  frequently  and  even  abundantly  in  the  Juni- 
perus  utaliensis-Pinus  monopJiylla  formation  or  even  below 
this,  ranging  from  about  5000  feet  in  Emigrant  Canyon  to  10,- 
000  feet  or  more  at  the  saddle  near  Eagle  Spring  on  Telescope 
Peak.  Here  it  enters  the  zone  occupied  by  Pinus  aristata  and 
P.  flexilis.  It  is  known  from  Towne  Pass,  Upper  Wild.  Rose 
Canyon,  Upper  Hanaupah  Canyon,  and  Telescope  Peak.  In 
the  San  Bernardino,  San  Jacinto,  and  Santa  Rosa  Mountains  it 
lies  chiefly  in  the  more  arid  yellow  pine  belt,  ranging  into  the 
juniper  and  pifion  belt.  In  the  San  Bernardino  Mountains  it  is 
known  from  Seven  Oaks,  Upper  Santa  Ana  Canyon,  top  of 
Cushenberry  Grade,  Holcomb  Valley,  2  mi.  e.  of  Fawnskin, 

Upper  Fish  Cr.,  Cactus  Flat,  Quail  Springs,  Black  Rock  Can- 

yon near  Warren's  Well,  north  slope  of  Sugar  Loaf  Mt.,  Bear 
Valley,  Johnson  Grade  below  Baldwin  Lake,  Big  Meadows, 
Brown's  Flats.  In  the  San  Jacinto  Mountains  it  is  known  from 
the  vicinity  of  Tauquitz  Valley  and  Hidden  Lake,  and  from  the 
north  side  of  San  Jacinto  Peak.  In  the  Santa  Rosa  Mountains 

it  is  known  from  the  vicinity  of  Santa  Rosa  and  near  Vande- 
venter  Flat.  It  has  recently  been  found  by  Wolf  at  Pachalka 
Spring  and  on  the  north  side  of  the  mam  peak  of  Clark  Mt.  In 
Lower  California  it  occurs  Avith  yellow  pine,  as  far  as  recorded, 
between  Ojos  Negros  and  Neji  Rancho,  and  in  the  San  Pedro 

Martir  at  La  Grulla,  Ija  Encantada,  and  Vallecitos,    I  have  ob- 
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served  the  species  growing  with  S.  carnosa  in  "Wild  Eose  Can- 
yon and  on  Cactus  Flat,  but  due  presumably  to  the  difference 

in  flowering  period,  no  hybrids  are  formed.  It  evidently  oc- 
curs with  Salvia  apiana  in  the  Santa  Rosa  Mountains.  Arte- 
misia tridentata  is  an  associate  in  the  Panamint,  San  Bernar- 
dino, and  San  Jacinto  IMts.  A  specimen  collected  by  Marcus 

Jones  in  1929  is  said  to  have  been  obtained  at  the  crater  near 

Winslow,  Arizona.    This  extension  of  range  should  be  verified. 
14.  S,  carnosa  Dougl.  ex  Bcnth.  in  Bot.  Reg.  17:  t.l469.  1831, 

based  upon  a  specimen  collected  by  Douglas  ''on  clayey  banks 
of  the  Columbia  and  plains  from  Walla  Walla  to  Spokane  and 

on  the  south  to  the  Sources  of  the  Missouri" ;  the  type  is  in  the 
herbarium  of  the  Royal  Botanic  Gardens  at  Kew. 

A  small  erect  shrub  30-70  cm.  tall,  its  branchlets  scurfy- 
puberulent,  often  whitened,  sometimes  pilose  with  spreading 
hairs  in  the  inflorescence ;  leaf -blades  prevailingly  1-2  cm.  long, 
rarely  3-4  cm.,  oblanceolate  or  even  linear  or  rotund,  mostly 
obovate,  rounded  or  retuse  at  the  apex,  narrowed  at  the  base  to 

petioles  mostly  5-8  mm.  long,  entire,  both  surfaces  silvery  with 
a  minute  close  puberulence  especially  when  young;  flowers 
many  in  sufficiently  dense  glomerules,  disposed  in  short  inter- 

rupted spikes,  usually  moniliform,  less  often  congested,  sub- 
tended by  ovate-rotund  usually  colored  bracts,  these  ciliate, 

puberulent  or  nearly  glabrous,  sometimes  pilose,  sometimes 
entirely  glabrous,  venulose  and  somewhat  shining;  flowering 
calyces  turbinate,  thin,  hirtellous  or  pilose,  usually  ciliate,  his- 
pidulous  within,  the  teeth  of  the  lower  lip  nearly  free,  ovate, 
obtuse  or  weakly  mucronate,  those  of  the  upper  either  wholly 
joined,  the  lip  1.5-2  nmi.  tall,  rotund-truncate,  or  even  retuse, 
or  free  nearly  to  the  middle,  either  obtuse  or  weakly  mucronate, 
about  1  mm.  long ;  corolla  blue,  its  tube  cylindrical,  5-10  mm. 
long,  pubescent  within  above  the  middle,  but  scarcely  annulate, 
the  upper  lip  2-3  mm.  tall,  its  lobes  joined  about  to  the  middle, 
the  middle  lobe  of  the  lower  erose,  often  furcate:  stamens 
seated somewhat  shorter 

the  filament,  the  connection  obvious;  posterior  style  branch 
shorter. 
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Fig.  9.     Showing  distribution  of  S,  carnosa  and  its  subspecies. 

KEY  TO  THE  SUBSPECIES 

Leaves  oblanceoTate  or  linear,  2-4  mm.  broad  (see  also  subsp.  typica) 
  subsp.    (b)    Mearnsli 

Leaves  obovate  or  spatulate,  rarely  oblanceolate,  for  the  most  part  more  than 
4  mm.  broad. 

Leaf-blades  usually  oval   or  elliptical,  rarely  obovate,   prevailingly   1,5-3, 
rarely  4  cm.  long   subsp.  (a)  typica 

Leaf -blades  usually  rotund  or  spatulate,  abruptly  narrowed  to  the  petioles, 
mostly  4-15  mm.,  rarely  20  mm.  broad. 

Bracts  pilose  on  the  outer  surfaces;  glomerules  mostly  3-^,  moniliform 
but  usually  approximate   subsp.  (e)  pilosa 
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Bracts  usually  glabrate  except  for  the  ciliate  margins;  glomerules  mostly 2-3. 

Glomerules  mostly  about  1.5  cm.  in  diameter,  usually  0.5-1.5  cm.  distant 
on  slender  peduncles   subsp,   (d)   Gilmani 

Glomerules  mostly  1.5-2.5  cm.  in  diameter,  generally  crowded 

subsp.  (c)  argentea 

This  species  ranges  from  the  upper  Columbia  southward 

along  the  eastern  base  of  the  coastal  cordillera  and  in  the  moun- 
tains of  the  Great  Basin  to  the  northern  slopes  of  the  coastal 

cordillera  of  southern  California  and  eastward  in  Arizona 

almost  to  Flagstaff.  It  occurs  primarily  in  association  with 

Artemisia  tridentata,  verging  toward  the  juniper-pine  associ- 
ation. 

14a.  subsp.  typica  Epl.  nom.  nov.,  based  upon  the  Douglas 

specimen  at  Kew. 
Audihertia  incana  Beiith.  in  Bot.  Reg.  17:  t.  1469.  1831, 

based  upon  a  specimen  collected  by  Douglas  on  the 

upper  course  of  the  Columbia  River ;  the  type  is  in  the 
herbarium  of  the  Royal  Botanic  Gardens  at  Kew. 

Audihertiella  incana  Briq.  in  Bull.  Herb.  Boiss.  2:  73. 

1894,  based  upon  the  same. 
Ramona  incana  Briq.,  op.  cit.  440.  1894,  based  upon  the 

same. 

Salvia  carnosa  var.  typica  Munz  in  Bull.  S.  Calif.  Acad. 

Sci.  26:  21.  1927,  based  upon  the  same  (excluding  Cali- 
fornian  citations). 

Upper  branchlets  hispidulous  between  the  glomerules  j  leaf- 
blades  mostly  oval  or  elliptic,  sometimes  obovate,  sometimes 

oblancoolate,  1.5-3,  rarely  4  cm.  long,  gradually  narrowed  to 
the  Dctioles  and more:  matur 

glomerules  usually  2-2.5  cm.  in  diameter,  usually  3-4  in  an  in- 
terrupted spike,  for  the  most  part  less  than  1  cm.  distant,  sub- 

tended by  opaque  usually  greenish  hispidulous-ciliate  bracts, 
their  veins  scarcely  prominent. 

This  subspecies  is  known  to  me  only  from  herbarium  mate- 
rial save  for  a  casual  acquaintance  years  ago  near  Spokane. 

It  is  apparently  a  component  of  the  Artemisia  tridentata  for- 
mation ranging  into  the  juniper  belt,  occurring  mostly  between 

2000  and  3000  feet. 
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Following  are  localities  from  which  the  subspecies  has  been 

gathered : 
Washington:  okanogan:  Oinak^  Soap  Lake,  Brewster;  stevens:  Loon  Lake; 

CHELAN:  Wenatchee;  douglas:  Egbert  Springs;  Lincoln:  Almiraj  Odessa;  SPO- 
KANE: Spokane  Falls,  Spokane;  kittitas:  Ellensburg;  grant;  Wilson  Cr.,  Soap 

Lake,  Vantage,  between  Ephrata  and  Coulee  City;  yakima:  Donald,  Snipes  Mt, 

near  Yakima,  Yakima  E.;  benton:  Rattlesnake  Mts.;  franklin:  Kahlotus;  walla 

WALLA :  near  Wallula,  Walla  Walla. 

Idaho:    Washington:    Weiser;  owyhee:    Reynolds  Cr. 

Oregon:  wheeler:  Mitchell;  grant:  Mt.  Kimberly;  CROOK:  Maurey^a  Mts. 
near  Prineville;  malheur:    near  Adrian, 

California:  rocky  slopes  along  the  Klamath  E,  near  the  Pacific  Highway  in  the 

juniper  belt, 

14b.  subsp.  Meamsii  EpL  comb,  nov.,  based  upon  Audibertia 
Mearnsii  Britt,  loc*  cit. 

Audibertia  Mearnsii  Britt.  in  Trans.  N.  Y.  Acad.  Sci.  8:  71. 

1889,  and  in  the  Bull.  Torr.  Bot.  Club  16:  202.  1889, 

based  upon  a  specimen  collected  by  Mearns  in  Arizona 
near  Fort  Verde;  the  type  is  in  the  herbarium  of  the 
N.  Y.  Bot.  Garden. 

Branchlets  more  or  less  hispidulous  between  the  glomerules ; 

leaf -blades  oblanceolate  or  linear,  1-2  cm.  long,  2-4  mm.  broad, 
gradually  narrowed  to  obscure  petioles,  mature  glomerules 

usually  2-2.5  cm,  in  diameter,  for  the  most  part  2,  about  1  cm. 
distant  in  an  interrupted  sjoike,  or  solitary,  subtended  by  gla- 

brous purple  shining  venulose  bracts. 
This  subspecies  is  known  to  me  only  from  very  inadequate 

herbarium  material.  It  is  known  to  occur  at  three  places  only : 
10  miles  east  of  Jerome  Junction  (now  Copper  Station,  1  mi. 

east  of  Chino  Valley  P.  0.),  at  Schuerman's  near  Sedona,  and 
on  the  sides  of  small  canyons  in  limestone  near  Fort  Verde,  all 
in  Arizona.  It  may  be  highly  localized  (for  I  was  unable  to  find 
it  in  this  region  when  searching  for  it)  and  presumably  occurs 
in  association  with  mesquite. 

14c.  subsp.  argentea  Epl.  comb,  nov.,  based  upon  Audiber- 
tiella  argentea  Rydb.,  loc.  cit. 

Audibertiella  argentea  Rydb,  in  Bull.  Torr.  Bot.  Club  36: 
683.  1909,  based  upon  a  specimen  collected  in  Arizona  at 

Mokiak  Pass  by  Palmer  (no.  395) ;  the  type  is  in  the  her- 
barium of  the  N.  Y-  Bot.  Garden. 
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Branchlets  usually  hispidulous  between  the  glomerules ;  leaf- 
blades  usually  8-15  mm.,  even  20  mm.  in  diameter,  obovate  or 
rotund,  abruptly  narrowed  to  petioles  somewhat  shorter ;  glom- 

erules usually  2-3,  usually  congested,  sometimes  into  a  com- 
pact spike,  rarely  1  cm.  distant,  subtended  by  usually  glabrous, 

venulose,  shining  purple  or  blue  bracts. 
This  subspecies  is  known  to  me  from  herbarium  material 

only.  The  following  are  localities  from  which  it  is  recorded ; 
it  ranges  higher  than  the  other  subspecies  and  probably  occurs 
in  the  Artemisia  and  the  pinon  associations : 

Idaho  :   owyhee  :   Brunpau. 

Utah:  tooele:  Granite  Mts.,  5000  ft. ;  jtjab :  Dugway  Range,  near  Detroit,  21 
mi.  west  of  Sulphur  Springs;  BEAVER:  Wa  Wa;  iron:  Cedar  Canyon,  6800  ft.; 
WASHINGTON:  Valley  of  the  Virgin  near  St.  George,  Santa  Clara  Valley,  5000  ft., 
Eoaverdam  Jits.,  Zion  Canyon,  Springdale. 

Nevada:  washoe:  Virginia  City,  hills  n.  e.  of  Reno,  6000  ft.,  Truckee  Desert, 
4500  ft..  Pyramid  Lake;  DOUGLAS:  near  Minclen;  MINERAL:  Candelaria;  NYE:  Cur- 

rant, Monitor  Valley,  5500  ft. ;  eureka  :  Palisade ;  clark  :  Los  Vegas  Mts.,  Indian 
Spring  of  Charleston  Mts.,  4000  ft.,  Lee  Canyon  of  Cliarleston  Mts.,  8700  ft. 

Arizona:    mohave:    House  Rock,  Mokiak  Pass,  Union  Pass,  Pagumpa  at  head 
of  Grand  Wash;  coconino:    Bright  Angel  and  Hermit  Trails  of  G 

Willow  Spring,  near  Flagstaff;  50  miles  south  of  Lee's  Ferry. 
California:  mono:  Topaz;  into:  Nelson  Range  near  Lee's  Pump;  (?)  river- 

side:   near  Daggett. 

14d.  subsp.  Gilmani  Epl.  subsp.  nov.,  based  upon  a  collection 
made  by  Epling  and  Oilman  in  the  Panamint  Mts.  (Pinon  Mesa, 
Wild  Eose  Canyon) ;  the  type  is  in  the  herbarium  of  the  Uni- 

versity of  California  (Los  Angeles). 
Branchlets  hispidulous  or  sometimes  pilose  between  the 

and  Canyon 

& leaf-blades  prevailincflv  4-7  imn.  in  diameter 
tund  or  spatulate,  abruptly  narrowed  to  petioles  2.5  mm.  long ; 
mature  glomerules  usually  about  1.5  cm.  in  diameter,  some- 

times solitary,  mostly  2-3  in  interrupted  spikes,  .5-1.5  cm.  dis- 
tant, borne  on  slender  peduncles,  subtended  by  rather  opaque, 

rarely  shining  bracts  which  are  glabrous  or  hispidulous,  rarely 
pilose,  and  usually  rose-colored. 

It  is  a  pleasure  to  associate  with  this  plant  of  the  Death  Val- 
ley Region  the  name  of  Mr.  French  Gilman,  curator  of  the  bo- 

tanic garden  in  Death  Valley  and  long-time  student  of  the  flora 
and  fauna  of  the  Sonoran  desert.    I  am  indebted  to  Mr.  Gilman 



1938] 

EPLING   THE    CALirORNIAN    SALVIAS  133 

for  notes  regarding  the  distribution  of  Death  Valley  and  Pana- 
mint  Labiatae. 

This  subspecies  occurs  just  at  the  lower  margin  of  the  juni- 
per-pinon  association  ranging  chiefly  in  the  Artemisia  associa- 

tion from  about  3000-7000  feet.  It  intermixes  occasionally 
with  S.  pachyphylla  (Wild  Rose  Canyon)  but,  perhaps  due  to 
the  differences  in  flowering  time,  apparently  does  not  hybridize 
with  it. 

It  is  known  from  the  following  localities : 
California:  inyo:     Panamint  Mts.    (Ubehebe,   Panammt  Canyon,  Wild   Eose 

Canyon,  Hanaupah  Canyon,  Suprise  Canyon),  Argus  Mts.  (Shepherds  Canyon). 
Nevada:   clark:  Valley  of  Fire;  esmeralda:   Goldfield. 

The  specimens  cited  from  Nevada  may  rather  be  subsp. 
argentea  but  seem  to  be  this  clearly,  especially  the  Goldtield 
specimen.  Specimens  from  the  Providence  and  New  York 
Mountains,  as  well  as  near  Chloride,  are  more  or  less  interme- 
diate. 

14e.  subsp.  pilosa  Epl.  comb,  nov.,  based  upon  Audihertia 
incana  var.  pilosa  Gray,  loc.  cit.  Plate  25. 

Audihertia  Dorrii  Kellogg  in  Proc.  Calif.  Acad.  2:  190. 
fig.  57.  1863,  based  upon  a  specimen  collected  by  C.  H. 
Dorr,  presumably  near  Virginia  City,  Nevada ;  the  type, 
formerly  in  the  California  Academy  of  Sciences,  is  lost. 

Audihertia  incana  var.  pilosa  Gray,  Syn.  Fl.  N.  Am.  ed.  2, 
2:  pt.  1:  461.  1886,  based  upon  a  specimen  collected  by 
the  Parish  brothers  in  the  San  Bernardino  Mts.  of  Cali- 

fornia ;  the  type  is  in  the  Gray  Herbarium. 
Salvia  pilosa  Merriam  in  N.  Am.  Fauna  7,  pt.  2 :  322.  1893, 

based  upon  the  same. 
Audih ertiella  Dorrii  Briq.  in  Bull.  Herb.  Boiss.  2:  73. 

1894,  based  upon  Audihertia  Dorrii  Kellogg,  loc.  cit. 
Ramona  Dorrii  Briq.  in  Engler  u.  Prantl,  Nat.  Pflanzenf. 

IV.  IIIA.  287.  1897,  based  upon  the  same. 
Ramona  pilosa  Abrams  in  Bull.  N.  Y.  Bot.  Gard.  6:  443. 

1910,  based  upon  Audihertia  incana  var.  pilosa  Gray,  loc. 
cit. 

Salvia  carnosa  var.  pilosa  Jeps.,  Man.  Calif.  870.  1925, 
based  upon  the  same. 
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Branchlets  hispidulous  and  frequently  pilose  between  the 

glomerules;  leaf-blades  usually  rotund,  frequently  spatulate, 
usually  7-10  (rarely  15)  mm.  in  diameter,  narrowed  abruptly 
to  petioles  mostly  5-7  mm.  long;  mature  glomerules  1.5-2.5  cm. 
in  diameter,  prevailingly  4-5  in  interrupted  spikes,  usually  less 
than  1  cm.  distant  and  often  crowded,  subtended  by  purplish  or 
greenish  bracts  which  are  strongly  ciliate  and  pilose  on  the 
backs  with  hairs  of  the  same  order;  at  the  same  time  they  are 

hardly  opaque  but  somewhat  shining  and  venulose. 

Tlie  range  in  flower  size  is  about  the  same  in  all  the  sub- 
species except  perhaps  subsp.  pilosa.  The  smallest  flowers  are 

found  here,  particularly  in  a  form  with  very  compact  glom- 
erules, such  as  that  collected  by  Jones  near  Bishop  and  by 

Munz  near  Deep  Creek  (no.  11913). 

This  subspecies  occurs  in  association  with  Artemisia  tri- 
dentata  at  the  lower  margin  of  the  juniper-pinon  association 
often  with  Yucca  hrevifolia,  from  about  3500-6000  feet. 

Following  are  localities  where  it  is  known  to  occur : 

California:  lassen:  Hot  Springs  Peak;  mono:  Rock  Creek  Canyon,  6000  ft.; 

INTO:  near  Bishop;  kern:  Johannesburg,  Antelope  Valley,  Walker  Pass,  Onyx, 

Mt.  Pinos;  LOS  angeles:  Palmdale,  Little  Rock  Cr.  of  San  Gabriel  Mts.,  Hungry 

Valley,  Vincent,  Acton,  Lancaster;  san  Bernardino:  Victorvillc,  Hesperia,  San 

Bernardino  Mts.  (Cushenbury  Grade,  Deep  Cr.),  Providence  Mts.,  4000  ft.,  Kelso, 

Cajon,  Ventrigger  Spring,  11  mi.  s.  of  Barstow^  Hackberry  Mt.,  New  York  Mts. 

near  Ivanpah,  Cima,  Kingston  Mts.;  riverside:  Little  San  Bernardino  Mts.  (Cov- 

ington Flats,  Key's  Ranch). 
Nevada:  esmeralda:  Amargosa  Desert;  clark:  Goodsprings,  Las  Vegas,  El- 

dorado Canyon  at  Nelson,  3000  feet. 

15.  S.  eremostachyaJeps.,  Man.  Calif.  870.  1925,  based  upon 
a  specimen  collected  by  him  in  Coyote  Canyon,  Indian  Valley, 

Riverside  Co.,  Calif.;  the  type  is  in  Jepson's  herbarium. 
Plate  26. 

An  intricately  branched  shrub  about  a  meter  tall  or  less,  its 
branchlets  ashy  with  spreading  glandular  hairs,  frequently 

pilose;  leaf -blades  deltoid-oblong,  even  linear,  mostly  1.5-3.5 
cm.  long,  4-10  mm.  wide,  obtuse  at  the  apex,  truncate  at  the 
base  or  narrowed  to  more  or  less  marginate  petioles  3-8  mm. 
long,  their  margins  crenulate,  nearly  straight,  frequently  revo- 
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lute,  the  upper  surface  bullate,  the  lower  areolate  with  raised 

veins,  both  hispidulous;  flowers  few  in  sufficiently  dense  glom- 

erules,  disposed  in  interrupted  spikes  formed  of  2-3  glom- 
erules  1-2  cm.  distant,  subtended  by  thin  rotund-ovate  bracts, 

rig.  10.     Showing  distribution  of  S.  eremostachya. 

short-acuminate,  glandular,  sparingly  pilose ;  flowering  calyces 

glandular-pilose,  about  11  mm.  long,  the  lobes  of  the  lower  lip 

free,  3-3.5  mm.  long,  weakly  spinose,  those  of  the  upper  wholly 

united  unless  2-  or  3-spinose  at  the  apex,  4.5-5  mm.  tall;  corolla 
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blue  or  rose  color,  its  tube  cylindrical,  arcuate,  somewhat  nar- 
rowed near  the  throat,  pubescent  within  above  the  middle,  14- 

17  mm.  long,  the  lobes  of  the  upper  lip  4-6  mm.  tall,  frequently 
erose,  joined  in  the  middle,  the  middle  lobe  of  the  lower  lip 
forked  and  strongly  eroded,  rotund;  stamens  seated  in  the 
throat,  the  connective  and  filament  subequal;  posterior  style 
branch  shorter. 

This  species  is  a  component  of  the  Larrea-Franseria  forma- 
tion, ranging  from  1200  ft.  to  about  4500  ft.  It  is  known  from 

three  localities  only :  (a)  Indian  Canyon,  Collins  Valley,  Santa 
Rosa  Mts.  near  Borego,  (b)  eastern  San  Diego  Co.,  Rockhouse 
Canyon,  Santa  Rosa  Mts.,  and  (c)  on  the  Palms  to  Pines  High- 

way from  just  below  the  pifion  belt  to  the  foot  of  the  grade.  Its 
associates  are  Larrea  mexicana,  Prunus  eriogyna,  Salvia 
apiana,  Salvia  Vaseyi,  Acacia  Greggii,  Encelia  farinosa,  Kra- 
meria  canescens,  and  Eriogonum  fasciculatum.  Hybrids  have 
been  observed  with  the  two  Salvia  species  mentioned. 

16.  S.  sonomensis  Greene  in  Pittonia  2:  236.  1892,  based 
upon  Audihertia   humilis  Benth.,  loc.   cit.    (not   S.   humilis 
Benth Plate  27 

Audihertia  humilis  Benth.,  Lab.  Gen.  et  Sp.  313.  1833, 
based  upon  a  specimen  collected  in  California  by  Doug- 

las ;  the  type  is  in  the  herbarium  of  the  Royal  Botanic 
Gardens  at  Kew. 

Audihertiella  humilis  Briq.  in  Bull.  Herb.  Boiss.  2:  73. 
1894,  based  upon  Audihertia  humilis  Benth.,  loc.  cit. 

Ramona  humilis  Greene  in  Erythea  1:  44.  1893,  based 
upon  Audihertia  humilis  Benth.,  loc.  cit. 

A  low  perennial  creeping  herb  often  forming  mats,  its  flower- 
ing stems  15-30  cm.  tall,  hispid  in  the  inflorescence  with  spread- 
ing more  or  less  glandular  hairs,  rarely  hispidulous  with  short 

glandular  hairs,  softly  retrorse-hirsute  below;  leaf -blades  el- 
liptical-obovate,  generally  3-6  cm.  long,  rounded  at  the  apex, 
attenuate  at  the  base  to  subequal  petioles,  their  margins  crenu- 
late,  the  upper  surfaces  bullulate,  cinereous,  hirtellous,  the 
lower  appressed-tomentose,  more  or  less  whitened:  flowers 
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numerous  in  glomerules  1-5  cm.  distant,  forming  interrupted 
moniliform  spikes  10-25  cm.  over  all,  borne  on  subcqual  pedun- 

cles, subtended  by  acute  appressed  elliptical  villous  bracts; 

flowering  calyces  6-9  mm.  long,  the  lobes  of  the  lower  lip  free, 

rig.  11.     Showing  distribution  of  S.  sonomcnsis. 

those  of  the  upper  wholly  united,  trimucronate  at  the  apex; 

corolla  pale  violet,  its  tube  4^8  mm.  long,  villous-annulate  near 
the  middle,  the  lobes  of  the  upper  lip  nearly  free,  2-3  mm.  long, 
mostly  acute,  the  lower  lip  thrice  as  long,  its  middle  lobe  rotund. 
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erose ;  stamens  seated  on  the  base  of  the  lower  lip,  the  filament 

and  connective  subequal,  their  point  of  connection  obscure,  en- 
tire, the  upper  staminodia  often  prominent;  style  branches 

very  short,  the  upper  somewhat  shorter  than  the  lower. 

This  species  occurs  generally  along  the  Sierra  foothills  from 
Shasta  County  to  Calaveras ;  along  the  coast  ranges  in  Lake, 

Sonoma,  and  Napa  counties ;  in  Monterey  County  and  in  San 
Diego  County. 

I  am  familiar  with  it  only  in  the  last  where  it  occurs  under 
thin  chamise :  Adenostoma  fasciculatum.  In  its  northern 

range  it  apparently  occurs  with  the  oak  woodland  or  yellow 

pine  formations  or  under  manzanita  within  these  formations. 
No  hybrids  are  known,  nor  does  it  apparently  grow  with  any 
other  species.    The  specific  localities  from  which  it  is  known 

follows 

Cow  O. :  8ISKIT0IJ:    Mc- 

Cloud,  Pit  E.  Ferry,  Mt.  Shasta,  Sisson,  Burnoy,  Bully  Hill;  butte:    Forest  Ranch 
SACRAMENTO 

Folsom;    Calaveras:     Mokelumne  Hill,   Murphy's   Camp,  Devil's   Gulch;    lake: 
Lake Mt.  St.  Helena,  Calistoga;   SONOMA: 

Fr Santa 

Lucia  Peak,  Tassajara  Hot  Springs,  N.  Fork  San  Antonio  R.,  Arroyo  Seco  R.; 
DIEGO 

Mt.,  Deacanso  Junction. 

17.  S.  Vaseyi  Parish  in  Mulileiibergia  3:  126.  1907,  based 

upon  Audibertia  Vaseyi  Porter,  loc.  cit,  Plate  28. 

AudihcrtiaVaseyi'PoYteT  in  ~Bot  Gaz.  Q:  207.  1881,  based 
upon  a  specimen  collected  in  San  Diego  Co.,  Calif.,  at 
Mountain  Springs  by  Vasey;  the  type  may  be  in  the 
Porter  herbarium  at  the  Academy  of  Natural  Sciences, 
Philadelphia. 

Audibertiella  Vaseyi  Briq.  in  Bull.  Herb.  Boiss.  2:  73. 
1894,  based  upon  Audibertia  Vaseyi  Porter,  loc.  cit. 

Ramona  Vaseyi  Briq.,  loc.  cit.,  440.  1894,  based  upon  the 
same. 

A  low  rounded  snowy  shrub  as  much  as  a  meter  tall,  its 

branchlets  minutely  incano-puberulent;  leaf -blades   prevail- 
ingly deltoid-ovate,  3-5  cm.  long,  obtuse  at  the  apex,  truncate 

at  the  base  or  abruptly  cuneate,  their  margins  crenulate,  both 
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surfaces  densely  whitened  with  minute  appressed  hairs,  borne 

on  petioles  5-10  mm.  long;  flowers  many  in  compact  glomerules 
disposed  in  moniliform  long-peduncled  spikes  30-60  cm.  long, 
3-8  cm.  distant,  subtended  by  whitened  bracts,  the  outer  ovate, 

Fig.  12.     Sliowing  distribution  of  S.  Vaseyi. 

the  inner  lanceolate,  all  tipped  with  a  stout  bristle 
minute  hairs mm.  long  excluding 

the  bristles,  the  lobes  of  the  lower  lip  deltoid-ovate,  free,  drawTi 
into  a  bristle  3-4  mm.  Ions:,  as  much  as  8  mm.  loner  over  all. 
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those  of  the  upper  wholly  united,  the  lip  drawn  into  a  bristle  as 

long  as  the  body,  5-8  mm.  long  over  all;  corolla  white,  its  tube 
11-14  mm.  long,  strongly  pilose-annulate  within  near  the  mid- 

dle and  vertically  compressed,  the  throat  closed,  the  lobes  of  the 
upper  lip  almost  completely  joined,  the  lip  rotund,  retuse,  3-4 
mm.  in  diameter,  the  lower  lip  7-12  mm.  long,  the  middle  lobe 
obreniform,  erose;  stamens  seated  in  the  throat,  the  connective 
somewhat  longer  than  the  filament. 

This  species  is  a  component  of  the  Larrca-Franseria  forma- 
tion, its  principal  associates  being  Larrea  mexicana,  Erio- 

gonum  fasciculatum  polifolium,  Encelia  farinosa,  Franseria 
dumosa,  Fouquieria  splendens,  and  Yucca  mohavensis.  It  oc- 

curs chiefly  on  the  western  side  of  the  Colorado  Desert  from 
Mountain  Spring  in  San  Diego  County  (and  doubtless  in  Baja 
California)  to  Palm  Canyon  in  the  San  Jacinto  Mountains. 
On  the  eastern  side  of  the  valley  it  occurs  in  Morongo  Valley 
(Little  San  Bernardino  Mts.).  It  is  abundant  on  the  Palms  to 
Pines  Highway.  While  doubtless  abundant  throughout  this 
range  it  is  not  otherwise  recorded  save  from  Martinez  Canyon 
in  the  Santa  Kosa  Mountains,  Yaqui  Well,  and  Palm  Canvon Boreg 

and  hybridizes  with  both 
Salvia  eremstacJiya  and  S 

18,  S.  apiana  Jeps.  in  Muhlenbergia  3:  144.  1908,  based 
upon  Audihertia  polystacliya  Benth.,  loc.  cit.  (not  S.  poly- 
stacliya  Ort. ) .  Plates  29  &  30. 

Audihertia  polystachya  Benth.,  Lab.  Gen.  et  Sp.  314.  1833, 
based  upon  a  specimen  collected  in  California  by  Doug- 

las; the  type  is  in  the  herbarium  of  the  Royal  Botanic 
Gardens  at  Kew. 

Audibertiella  polystachya  Briq.  in  Bull.  Herb.  Boiss,  2: 
73.  1894,  based  upon  the  preceding. 

Ramona  polystachya  Greene  in  Pittonia  2:  235.  1895, 
based  upon  the  same. 

S.  calif ornica  Jeps.,  Fl.  W.  Middle  Calif.  460.  1901,  based 
upon  the  same  (not  ̂S'.  calif  ornica  Brandegee). 

S.  apiana  var.  typica  Munz  in  Bull.  S.  Calif.  Acad.  Sci.  26: 
25.  1927,  based  upon  8,  apiana  Jeps.,  loc.  cit. 
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S.  apiana  var.  compacta  Munz,  loc.  cit.,  based  upon  a  speci- 
men collected  in  Riverside  Co.,  Calif.,  in  the  Dry  Mo- 

rongo  Wash,  by  Munz  and  Johnston  (no.  5170) ;  the  type 
is  in  the  herbarium  of  Pomona  College. 

A  snowy  shrub  1-2  or  even  3  m.  tall,  its  branchlets  whitened 
with  minute  appressed  hairs;  leaf-blades  either  elliptical  or 

oval,  mostly  5-10  cm.  long,  obtuse  at  the  apex,  narrowed  at  the 

base  to  petioles  0.5-2  cm.  long,  their  margins  crenulate,  fre- 
quently subentire,  both  surfaces  whitened  with  very  minute 

appressed  hairs;  flowers  few  in  lax  glomerules,  subtended  by 

ovate-lanceolate  frequently  subspinose  bracts  mostly  shorter 
than  the  calyces,  spreading  or  deflexed,  disposed  in  striking 
elongated  panicles  as  much  as  1.5  m.  long,  the  branchlets  either 
ascending  or  shortened  and  appressed  to  the  axis,  thus  forming 

a  spike-like  thyrsis  or  even  an  apparent  interrupted  spike; 
flowering  calyces  5-7.5  mm.  long,  whitened  with  very  minute 
appressed  hairs,  the  lower  teeth  mostly  free,  ovate,  about  1.5 
mm,  long,  obtuse  or  subspinose,  the  upper  wholly  united,  the 

lip  obtuse,  truncate  or  retuse,  hardly  mucronate;  corolla  whit- 
ish, commonly  speckled  with  lavender,  its  tube  5-7  mm.  long, 

pilose  in  the  throat,  commonly  annulate,  the  upper  lip  entire 

or  retuse,  1.5-2  mm.  tall,  plane,  recurved,  the  lower  8-20  mm. 
long,  abruptly  bent  at  the  base  and  ascending,  thus  closing  tho 

orifice,  the  middle  lobe  rotund,  erose,  cupped,  deflexed,  4.5-12 
mm,  broad;  stamens  seated  on  the  base  of  the  lower  lip,  ascend- 

ing and  divaricate,  the  connective  longer  than  the  filament; 
style  deflexed. 

This  species  is  an  important  and  characteristic  component 

of  the  coastal  sage  formation,  ranging  into  the  western  mar- 

gins of  the  Larrea-Franseria  formation  from  Santa  Barbara 
County  to  about  30  miles  north  of  Punta  Prieta  in  Lower  Cali- 

fornia. It  occurs  also  in  isolated  colonies  within  the  chaparral 

(chamisal),  the  pifion-juniper,  and  even  reaches  to  the  yellow 
pine  forest.  It  has  the  greatest  altitudinal  range  of  any  spe- 

cies save  perhaps  8.  Columbariae.  It  occurs  very  commonly 
with  Eriogonum  fasciculatum.  It  may  occur  with  8.  mellifera, 
leucophylla,  Clevelandii,  eremostachya,  pachypJiylla,  Vaseyi, 
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Munzii,  Columhariae,  and  carduacea.  It  forms  hybrids  with 
all  but  the  last  two.  I  have  seen  it  also  in  the  vicinity  of  but  not 

actually  with  >S'.  spathacea,  sonomensis,  carnosa,  and  moJiaven- 
sis.    In  Lower  California  it  reaches  into  the  Idria  association. 

Fig.  13.     Showing  distribution  of  S.  apiana. 

It  is  obviously  the  most  catholic  of  all  the  Audibertias.  As  it 

occurs  along  the  western  margin  of  the  Colorado  Desert,  it  be- 
comes more  compact  in  inflorescence  (var.  compacta  Munz) 

but  not  otherwise  modified.    This  more  compact  form  is  by  no 
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means  consistent  in  its  occurrence,  however,  and  is  not  well  de- 
fined. Since  its  range  is  largely  marginal  to  that  of  Salvia 

Vaseyi,  I  have  wondered  whether  these  more  compact  forms 
might  represent  slight  intermixture  with  that  species,  with 
which  clearly  defined  hybrids  do  occur. 

As  the  flowers  open  they  tend  to  have  the  conformation  of 
the  flowers  of  S.  Vaseyi  or  S.  eremostachya.  The  elongate 
lower  lip  is  soon  reflexed,  however,  in  most  cases.  It  may  not 
be  so  reflexed  in  occasional  plants.  While  usually  with  a  whit- 

ish speckled  corolla  (yellowish  in  the  bud),  occasional  forms 
occur  with  a  fairly  well-defined  bluish  tinge. 

Following  are  localities  where  the  species  may  be  found : 
California:    santa  Barbara:    Santa  B; 

m 

ra:  ventttra:    Topa  ToDa  Mts.,  Piru  O 

Santa 

Eock  Cr.),  Claremont,  Los  Angeles  (Elysian  Park),  Westwood,  Santa  Monica  Mts., 
Verdugo  Hills,   Sierra   Madre^  Monrovia,   Acton,   Antelope   Valley,   Newhall,   Mt. 

,N  BERNARDINO:  San  Bernardino,  Cajon  Pass;  ] 
Wash,  Corona,  Box  Springs,  Menifee,  Sage,  San 
[ts.  (Snow  Cr.),  Massacre  Canyon;  orange:  Einc< 

W 

SAN  DIEGO:  Otay  Mesa,  Coronado  Isl.,  Santa  Rosa  Mts.,  Flinn  Springs,  Lake 
Hodges,  Mountain  Springs,  Jacumba,  San  Felipe,  Vallecitos,  Mason  Valley,  La 
Jolla,  Oak  Grove,  Palomar  Mt.,  Witch  Cr.;  santa  catalina  island. 
Baja  California;  San  Pedro  Martir,  San  Antonio  Canyon,  Sacaton,  Tijuana, 

34  mi,  n,  of  Punta  Prieta  (furthest  south  observed),  Jaraguay,  Catavina,  El 
Marmol,  Arroyo  Seco  between  Johnson  Eanch  and  San  Antonio  Mesa. 

Hybrids 

When  two  or  more  species  of  Salvia  are  found  growing  with 
or  near  each  other  occasional  or  sometimes  numerous  plants 
may  be  found  which  are  more  or  less  intermediate  between 
these  species.  While  it  is  true  that,  to  my  knowledge,  no  hy- 

brids have  as  yet  been  produced  by  hand,  it  seems  hardly  other 
than  that  these  intermediate  plants  are  natural  hybrids,  par- 

ticularly since  they  are  seldom,  if  ever,  found  apart  from  the 
supposed  parent  species.  I  consider  them  to  be  such.  In  habit, 
in  foliage,  in  pubescence,  and  in  floral  characteristics  they  are 
generally  intermediate,  although  in  some  cases  may  resemble 
one  parent  or  the  other  very  closely,  only  small  clues  indicating 
the  compound  heritage.  They  are  not  markedly  more  robust 
than  the  parents  although  sometimes  with  somewhat  larger 
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flowers.  In  fact,  the  foliage  is  reduced  in  size  if  anything. 

Whether  they  are  fertile  is  unknown  but  by  inference  from 

their  infrequonce  and  association  with  the  parent  species, 
which  arc  otherwise  quite  constant,  it  would  appear  that  they 

are  not.  Apart  from  their  intermediate  nature  I  have  ob- 
served several  facts  of  interest,  namely,  that  the  branched  pu- 

bescence of  8.  leucophylla  is  dominant,  always  (in  my  expe- 
rience) appearing  in  the  hybrid,  although  modified  and  not  so 

luxuriant,  and  that  the  lower  end  of  the  connective,  which  in 

the  parents  is  completely  lost,  is  slightly  but  definitely  devel- 
oped in  occasional  hybrids.  With  one  exception,  namely 

*S'.  apiana  x  pachyphylla,  the  anthers  appear  normal.  There 
is  some  slight  suggestion  that  hybridization  produces  an  elon- 

gation to  the  upper  calyx  lip  as  in  S.  Columhariae  and  S. 
Vaseyi. 

A  drawing  has  been  included  (fig.  14)  which  will  indicate  to  a 
certain  degree  the  intermediate  nature  of  the  average  hybrid. 
It  shows  flowers  from  8.  Columbariac  and  8.  mellifera  and  the 

intermediate  (known  as  *S'.  hernardina).    It  will  be  seen  that 
the  calyx  is  about  intermediate;  the  corolla  of  the  hybrid  is 

more  nearly  that  of  8.  Columhariae,  the  stamens  more  nearly 
those  of  8.  mellifera.    The  resemblance  of  this  hybrid  flower 
to  the  flower  of  8.  Munzii  is  remarkable  and,  to  me,  suggestive 

I 

of  the  probable  course  of  speciation  within  the  section.  I  have 
seen  similar  hybrids,  almost  certainly  between  8,  eremostachya 
and  8.  apiana,  which  strongly  suggested  8.  Vaseyi  in  habit  and 
structure. 

While  in  so  far  as  observation  has  permitted,  it  would  ap- 
pear that  the  hybrids  usually  occur  anywhere  in  the  range  of 

the  parent  species,  8.  hernardina  (8.  Columhariae  x  mellif- 
era) appears  to  be  restricted  to  the  vicinity  of  San  Bernar- 
dino, although  the  parents  occur  together  over  wide  areas. 

The  following  have  been  observed : 

A.  8.  apiana  x  Clevelandii  (8.  Palmeri) 

B.  *S'.  apiana  x  mellifera 
C.  ̂S*.  apiana  x  leucophylla 
D.  8.  apiana  x  pachyphylla 
E.  8.  apiana  x  Munzii 
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S.ColaTnbariae 

S.  bernardina 

S.  Tnellifera 

Fig.  14.     Flower  of  S.^ernardina  compared  with  those  of  its  parents 
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F.  S.  apian  a  x  Vasey'i G.  S,  apiana  x  eremostachya 
H.  S.  leucophylla  x  mellifera 

J.  ̂S',  Columhariae  x  ̂ nellifera  (S.  hernardina) 
K.  S.  Clevelandii  x  leucophylla 

L.  S'.  eremostachya  x  Vaseyi 

A.  S.  apiana  x  Clevelandii 
• 

Audibertia  Palmeri  Gray  in  Bot.  Calif.  1:  601.  1876,  based 
upon  a  specimen  collected  on  Tiglies  Ranch  in  San  Diego 

Co.,  Calif.,  by  Palmer;  the  type  is  in  the  Gray  Her- 
barium. 

/S'.  Pa/meriGreeneinPittonia2:  236.  1892,  based  upon  the 
preceding  (notS.  Palmeri  Gray). 

Audihertiella  Palmeri  Briq.  in  Bull.  Herb.  Boiss.  2:  73. 
1894,  based  upon  the  same. 

Ramona  Palmeri  Briq.,  loc.  cit.,  440.  1894,  based  upon  the 
same. 

In  habit  this  hybrid  is  about  intermediate  between  its  parent 
species,  having  the  foliage  more  nearly  that  of  S.  Clevelandii, 
though  perhaps  more  elongated,  the  flowering  stems  being 
more  elongated,  after  the  habit  of  S.  apiana.  The  inflorescence 
is  about  intermediate,  the  glomerules  being  usually  smaller 
and  instead  of  being  solitary  are  numerous,  and  it  is  branched. 
The  pubescence  of  the  plant  would  not  at  first  glance  appear 
different,  though  whiter  in  some  forms,  especially  in  the 
younger  leaves,  these  becoming  glabrate  in  age,  contrary  to 
8.  apiana.  The  petioles  are  longer  than  in  S.  Clevelandii.  The 
calyces  both  in  form  and  pubescence  are  scarcely  different  from 
those  of  8.  Clevelandii.  The  corollas  are  about  midway,  sug- 

gesting 8.  Vaseyi  in  habit,  the  upper  lip  being  nearly  entire, 
about  5  mm.  tall,  the  lower  about  9-10  mm.  long,  lightly  cupped, 
the  middle  lobe  larger  in  proportion  than  in  8,  Clevelandii. 
The  pilose  annulus  is  seated  at  about  the  middle  of  the  tube,  in 
other  words  in  an  intermediate  position. 

B.  S.  apiana  x  mellifera 

In  habit  this  is  a  more  robust  plant  than  >S'.  mellifera  with 
more  elongate  branches,  thus  resembling  8.  apiana.    The  foli- 
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age  is  about  intermediate  in  size  and  texture,  being  usually 
more  pubescent  than  S.  mellifera  but  not  so  white  as  S.  apiana. 
The  closeness  and  density  of  the  pubescence  is  more  nearly 

that  of  S.  apiana.  The  inflorescence  is  about  intermediate,  be- 
ing more  branched  than  is  usual  with  S.  mellifera,  the  branch- 

lets  tending  to  be  erect  as  in  the  thyrsis  of  S.  apiana,  rather 

than  to  spread  in  an  arcuate  manner  as  in  S.  mellifera.  The  pu- 
bescence of  the  bracts  and  calyces  is  finer  and  more  appressed 

than  in  S.  mellifera,  thus  resembling  S.  apiana.  The  flowers 
are  intermediate,  both  in  size  and  form.  The  stamens  project 
straight  from  the  tube  instead  of  ascending  under  the  upper 

lip  as  in  S.  mellifera  and  are  longer.  The  corolla-tube  is  pilose- 
annulate  below  or  near  the  middle,  more  broadly  and  coarsely 
than  in  S.  mellifera. 

C.  S.  apiana  x  leucophylla 
A  stout  plant  resembling  S.  apiana  more  in  habit,  with  the 

stout  elongated  flowering  stalks  of  that  species.  The  pubes- 

cence throughout  is  that  of  >S'.  leucophylla  but  the  foliage  is  not 
so  whitened.  The  leaves  are  intermediate  in  texture  and  more 

or  less  truncate  at  the  base,  but  their  margins  are  more  con- 
vex than  in  S.  leucophylla.  The  inflorescence  is  panicled  but 

distinctly  glomerulate,  the  glomerules  being  more  compact  and 
larger  than  in  S.  apiana.  The  calyces  have  the  form  of  those 
of  S.  leucophylla  but  bear  two  small  teeth  partly  adnate  to  the 

upper  lip  which  is  usually  entire.  The  corollas  are  about  inter- 
mediate, having  a  pilose  annulus  above  the  middle  of  the  tube 

as  in  ;iS'.  leucophylla  and  a  plane  middle  lobe  which  is  broader 
than  in  8.  leucophylla.  The  stamens  are  declined  as  in  that 

species. 

D.  S.  apiana  x  pachyphylla 
Known  to  me  only  from  a  single  herbarium  specimen :  Munz 

5829,  collected  in  the  Santa  Rosa  Mountains.  The  peculiar 
nature  of  the  calyx,  almost  wholly  that  of  S.  pachyphylla,  the 
oblong  and  thin  bracts,  the  intermediate  nature  of  the  foliage 
in  texture  and  form,  the  intermediate  nature  of  the  inflores- 

cence and  of  the  corolla,  all  suggest  most  strongly  such  a  hy- 
brid.   The  corollas  vary  considerably  in  size  and  length  of  tube. 
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are  pilose  below  tlie  middle  of  the  tube,  the  upper  lip  is  entire 

or  notched,  the  lower  lip  is  variable  in  size.  The  peculiar  genic- 
ulate character  of  the  stamens  is  unusual  as  well  as  the  appar- 
ently incomplete  development  of  the  anthers  which  in  most 

hybrids  are  apparently  normal.  Some  seeds,  however,  were 
beginning  their  development. 

E.  S.  apiana  x  Munzii 
In  the  region  of  Sacaton  and  San  Antonio  Mesa  in  northern 

Lower  California  S.  apiana  and  S.  Munzii  frequently  occur  to- 
gether. Two  plants  of  hybrid  origin  were  found,  one  at  the  en- 

trance to  Cedar  Canon  near  San  Antonio  Mesa  and  one  on  the 

second  ridge  north  of  San  Vicente  on  the  Sacaton  road.  They 
are  about  intermediate  and  resemble  the  hybrids  of  S.  apiana 
and  mellifera. 

F.  S.  apiana  x  Vaseyi 

An  undoubted  hybrid  between  these  parents  was  found  grow- 
ing with  abundant  S.  Vaseyi  at  Palm  View  on  the  Palms  to 

Pines  Highway  and  about  a  mile  from  abundant  S,  apiana  com- 
pacta.  As  might  be  expected  from  the  general  similarity  of 
the  parents,  it  was  not  readily  detected.  In  habit  and  in  flowers 

it  was  about  intermediate,  the  flowers  being  distinctly  glomeru- 
late.  One  is  led  to  wonder  whether  Salvia  apiana  var.  com- 
pacta  represents,  in  part  at  least,  an  intermixture  with  S. 
Vaseyi,  since  the  two  occur  in  approximately  contiguous  range 
along  the  western  margin  of  the  Colorado  Desert.  The  corollas 
of  S.  apiana  var.  compacta  are  often  larger  than  those  of  the 

typical  species. 

G.  S.  apiana  x  eremostachya 
These  parents  were  found  growing  together  freely  at  a  point 

.6  mi.  below  the  Shumway  Road,  Palms  to  Pines  Highway 
(from  Idylwild  to  Palm  Springs).  This  point  marl^ed  the 
upper  limit  of  S.  eremostachya  and  the  lower  limit  of  S.  apiana. 
About  a  mile  further  down  the  highway  occurs  the  upper  limit 
of  Salvia  Vaseyi.  S.  apiana  was  mostly  of  the  more  compact 
form  although  some  specimens  were  scarcely  more  so  than 
coastal  forms.    There  was  some  slight  suggestion  in  foliage 
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habit  that  the  more  compact  forms  might  represent  intermix- 
tures with  S.  Vaseyi.  With  the  first-named  parents  several 

hybrid  plants  were  found.  While  more  or  less  intermediate  in 
general  habit,  one  was  scarcely  different  from  8.  eremostachya 

in  many  ways.  In  general  they  suggested  a  plant  with  the  foli- 
age of  S.  leucophylla  and  the  inflorescence  of  S.  Vaseyi,  The 

pubescence  of  the  leaves  was  like  that  of  S.  apiana  in  type  but 
coarser;  that  of  the  flowers  intermediate  and  less  glandular 
than  of  S.  eremostachya.  The  corollas  were  mostly  larger  than 
with  either  parent.  Growing  with  these  parents  and  hybrids 
was  a  single  plant  hard  to  identify.  Generally  of  the  aspect  of 
S.  Vaseyi,  its  leaves  were  corrugated  and  much  greener.  The 
flowers  were  essentially  those  of  S.  Vaseyi,  but  still  not  typical. 
It  may  represent  S.  Vaseyi  with  a  slight  intermixture  of  S. 
eremostachya,  but  was  not  at  all  like  the  presumed  hybrid  of 
this  parentage  found  several  miles  lower  on  the  highway. 

H.  S.  leucophylla  x  mellifera 
In  habit  much  like  S.  mellifera  but  with  usually  larger 

leaves  more  oblong  and  cuneate  at  the  base  but  hardly  trun- 

cate, the  texture  more  nearly  that  of  S.  mellifera,  the  pubes- 
cence branched  but  lacking  the  density  of  that  of  S.  leuco- 

phylla. Inflorescence  stouter  than  in  S.  mellifera,  but  fre- 
quently branched  after  the  habit  of  that  species,  the  glomerules 

larger,  more  compact,  the  pubescence  of  the  bracts  and  calyces 
branched.  Calyces  resembling  those  of  S.  leucophylla,  but  the 

two  lower  teeth  present.  Corolla-tube  mostly  10-11  mm.  long, 
strongly  pilose-annulate  just  above  the  middle,  the  upper  lip 

intermediate,  the  lower  cupped  more  after  the  habit  of  S.  mel- 

lifera.   Stamens  thrust  forward,  exserted  5-8  mm. 

J.  S.  Columbariae  x  mellifera 

S.  bernardina  Parish  in  Bull.  Calif.  Acad.  1:  211.  1885, 

based  upon  a  specimen  collected  by  Parish  near  San 
Bernardino,  Calif. 

S.  Columbariae  var.  bernardina  Jeps.,  Man.  Calif.  869. 
1925,  based  upon  the  same. 

A  low  shrub  with  rather  fleshy  branchlets  clothed  above  with 

spreading  hairs,  its  leaves  about  intermediate  between  those 



[Vol.  25 150  ANNALS   OF   THE    MISSOUKI  BOTANICAL   GARDEN 

of  the  parent  species,  having  the  approximate  outline  and  tex- 
ture of  S.  mellifera  but  pinnately  lobod,  the  pubescence  being 

rougher,  less  appressed  than  in  S.  mellifera,  and  more  abun- 
dant than  in  S.  Columhariae.  Glomerules  about  intermediate, 

2-3  in  a  spike,  these  occasionally  ternate,  the  bracts  more  ro- 
tund than  those  of  S.  mellifera  but  less  so  than  those  of  S.  Co- 

lumhariae, these  and  the  calyces  more  villous  than  either  of  the 
parents,  the  latter  without  the  tuft  of  hairs  on  the  back  as  in 
S.  Columhariae  and  more  similar  to  those  of  that  species. 
Corolla  intermediate  in  form,  the  stamens  being  those  of  S. 
Columhariae  but  less  exsorted  and  the  secondary  anthers  some- 

what more  dwarfed.  The  corolla-tube  is  annulate  near  the 
middle  as  in  8.  mellifera  but  less  sharply  so.  This  hybrid  is 
known  to  me  from  herbarium  specimens  only.  While  the  pa- 

rent species  occur  together  frequently,  the  hybrid  is  rare. 

K.  S.  Clevelandii  x  leucophylla 
A  single  specimen  has  been  seen  at  the  Rancho  Santa  Ana 

Botanic  Garden  where  the  two  parent  species  are  growing  to- 
gether (the  former  planted) .  It  is  a  rounded  shrub  about  inter- 

mediate in  habit  and  in  foliage,  the  inflorescence  being  inter- 
rupted-spicate  with  more  remote  glomerules  than  in  S.  leuco- 

phylla. The  glomerules  themselves  and  the  flowers  are  nearly 
those  of  S.  Clevelandii,  the  corolla  being  paler  blue,  smaller 
(its  tube  11-12  mm.  and  annulate  below  the  middle),  and  of  a 
somewhat  different  conformation.  The  branched  trichomes  of 
S.  leucopliylla  appear  unchanged  on  the  foliage ;  those  of  the 

rmediate.    The  odor  is  more  like  that  of  S 

ophyll 

L.  S.  eremostachya  x  Vaseyi 
A  single  plant  was  found  on  the  Palms  to  Pines  Hi 
5  mi.  above  the  viaduct  at  the  foot  of  the  s:rade.    It  was 55x«,vAv..       o^u     >Y«.o  (_, 

ing  with  abundant  S.  Vaseyi.    The  habit  was  much  like  that 
of  S.  eremostachya,  the  inflorescence  being  glomerulate  but  not 

& ate.    The  foliage  was  intermediate :  the  flowers 

^S'.  eremostachya  but  with  less  glandular  pube cence. 
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Explanation  of  Plate 

PLATE  12 

Salvia  carduacea. 
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Explanation  of  Plate 

PLATE  13 

Salvia  calif  omica. 



Ann.  Mo.  Box.  Gard.,  Voi..  25,  1938 Plate  13 
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Explanation  or  Plate 

PLATE  14 

Salvia  funerea, 

Tn  the  upper  riglit-liand  corner  is  a  branchlet  in  fruit.  The  dense,  branched  hairs 
form  a  globular,  more  or  less  adhesive  mass  such  that  the  caljces  cling  to  each  other 
and  to  other  objects  and  are  blown  by  the  wind. 



Ann.  Mo.  Bot.  Card.,  Vol.  25,  1938 Plate  14 
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Explanation  of  Plate 

PLATE  15 

Salvia  Grcaiae 



Ann,  :M().  But,  Gahd,,  Vol.  25,  1938 
ri.ATi:  15 
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Explanation  of  Plate 

PLATE  16 

Salvia  Cohnniariae. 



Ann.  Mo.  Bot.  CrARD.^  Vol.  2h,  1938 Plate  16 
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Explanation  of  Plate 

PLATE  17 

Salvia  spathacea. 

The  imperfect  anther  rarely,  if  ever,  bears  pollen 



Ann,  Mo.  BoT.  Gahd.,  Vol.  25, 1938 
Plate  1 7 
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Explanation  of  Plate 

PLATE  18 

Salvia  mellifera. 



Ann.  Mo.  Box.  Card.,  Vol.  25,  1938 Plate  18 
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Explanation  of  Plate 

PLATE  19 

Salvia  Munsiu 



Ann.  Mo.  Bot.  Card.,  Vol.  25,  1938 Plate  19 
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Explanation  of  Plate 

PLATE  20 

Salvia  BraiidegeL 

The  flower  in  this  case  was  reproduced  from  a  boiled  specimen.  The  author  has 
not  seen  the  living  plant  in  flower,  but,  judging  from  the  few  herbarium  specimens 
which  have  been  collected,  the  stamens  are  as  indicated. 



Ann.  Mo,  Box.  Card.,  Vol.  2S,  1938 Plate  20 
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Explanation  of  Plate 

PLATE  21 

Salvia  ClevdandiL 

The  lower  lip  of  the  corolla  is  essentially  plane  and  oblong 



An\.  Mo.  Box.  Card.,  Vol.  25,  1938 Plate  21 
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Explanation  of  Plate 

PLATE  22 

Salvia  leucophylla. 

The  lower  lip  of  the  corolla  is  plane  and  oblong. 



Ann.  Mo.  Cut.  Gakd.,  Vol.  25,  1938 Plate  22 
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Explanation  of  Plate 

plate  23 

Salvia  mohavensis. 



Ann.  Mo.  Bot.  Card.,  Vol.  2S,  1038 

Plate  23 
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Explanation  of  Plate 

PLATE  24 

Salvia  pachi/pliylla 



Ann.  Mo.  Bot.  Card..  Vol.  25.  1938 
Plate  24 
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ExPLANATioiT  OF  Plate 

PLATE  25 

Salvia  carnosa  subsp.  pilosa. 



Ann.  ]\Io.  Bot.  Gard.,  Vol.  25,  1938 Plate  2,S -  ̂  
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EXPLANATIOIT  OF  PlATE 

PLATE  26 

Salvia  eremostachya. 

The  tliroat  of  the  corolla  is  vertically  compressed 



Ann.  Mo.  Bot.  Gakd.,  Vol.  25,  1938 
Plate  26 
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Explanation  of  Plate 

PLATE  27 

Salvia  sonomensis. 



Ann.  Mo.  Bot.  Card.,  Vol.  25^  1938 
Plate  27 
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Explanation  of  Plate 

PLATE  28 

Salvia  VaseyL 

The  corolla  tliroat  is  vertically  compressed. 



Ann.  Mo.  Bot.  G.\rd.,  Vol.  25,  1938 
Plate  28 
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Explanation  of  Plate 

PLATE  29 

Salvia  apiana. 



Ann.  Mo.  Box.  Card.,  Vol.  25,  1938 
Plate  29 
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Explanation  of  Plate 

PLATE  30 

Salvia  apiana. 

anthca 

reflexed  as  shown  in  the  lower  flower.     The  first  position  is  seemingly  permanent  in 
some  cases,  however.    The  throat  is  more  or  less  compressed  vertically. 



Ann.  Mo.  Bot.  Gard.,  Vol.  25. 1938 Plate  30 
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STUDIES  IN  THE  APOCYNACEAE.   VII 1 

An  Evaluation  of  the  Geneka  Plumeria  L.  and 

HlMATANTHUS  WiLLD. 

EOBEET  E.  WOODSON,  JE. 

Besearch  Assistant,  Missouri  Botanical  Garden 

Assistant  Professor  in  the  Henry  Shaw  School  of  Botany  of  Washington  University 

Even  a  casual  examination  of  a  suite  of  herbarium  speci- 
mens of  the  inclusive  genus  Plumeria  will  demonstrate  that  the 

representations  indigenous  to  America  roughly  north  and 
south  of  Panama  are  of  very  distinctive  appearance.  It  is  true 

that  both  groups  are  constituted  of  rather  small  to  moderate- 
sized  trees  with  disproportionally  thick,  fistulose  branches  and 
a  spongy,  suberized  periderm;  usually  rather  large,  fleshy, 
spiral  foliage  which  is  very  deciduous ;  and  broad  inflorescences 
of  handsome,  waxy  flowers.  However,  the  representation 
roughly  from  Panama  northward,  including  two  species  in 
northern  South  America,  but  particularly  abundant  in  Central 
America,  southern  Mexico,  tip  of  peninsular  Florida,  and  the 
Antilles  proper,  including  the  Bahama  Islands,  and  that  of 

South  America,  from  Panama  to  southern  Brazil,  are  distin- 
guishable at  a  glance  because  of  the  large,  petalaceous  bracts 

of  the  latter. 

It  has  long  been  known  as  well  that  the  northern  species  are 
characterized  by  a  regular  calyx  of  five  equal  to  subequal  lobes, 
whilst  the  calyx  of  the  southern  species  either  is  not  manifest, 
or  is  composed  of  two  to  five  minute  appendages  of  very  un- 

equal size  and  shape.  The  stems  of  the  northern  species  also 
are  more  swollen,  but  with  lighter  wood  than  those  of  the  south- 

ern, which  make  plants  of  the  two  groups  easily  distinguishable 

in  the  field,  even  when  without  either  flowers  or  foliage,  a  con- 
dition which  frequently  occurs.    Because  of  its  extreme  light- 

*  Issued  December  27,  1937. 
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ness,  the  wood  of  the  northern  species  is  not  valuable  com- 
mercially, whilst  that  of  the  southern  species  constitutes  the 

timber  known  as  "Sucuiiba"  in  the  Amazon  valley  and  con- 
tiguous Guiana. 

Three  species  of  Plumeria  were  known  to  Linnaeus,  who  re- 
tained the  name  from  Tournefort:  P.  rubra  (Sp.  PI.  ed.  1.  1: 

209.  1753),  P.  alba  (ibid.  210),  and  P.  obtusa  (ibid.).  All  three 
are  of  the  northern  group,  and  are  inhabitants  of  Central 
America  and  the  Antilles.  It  is  strange,  therefore,  with  the 
typical  element  of  the  genus  so  well  indicated,  that  so  careful 

a  student  as  Mueller- Argoviensis  (in  Mart.  Fl.  Bras.  6M  42. 
1860)  should  have  considered  the  large-bracted  species  typical, 
and  should  have  suggested  that  the  small-bracted  species  might 
constitute  a  genus  separate  from  Plumeria!  This  confusion 
was  repeated  more  recently  by  K.  Schumann  (in  Engl.  & 

Prantl,  Nat.  Pflanzenfam.  4^:  136.  1895),  who  grouped  both 
the  small-bracted  northern  species  and  the  large-bracted  south- 

ern species  under  the  division  ''Bracteen  gross,  leiclit  abfal- 
lend.  .  . "  in  his  key  to  the  species  contained  in  the  '  Naturlichen 
Pflanzenf  amilien. ' 

In  the  meanwhile  the  name  Ilimatantlius  Willd.  had  been 

proposed  in  Roemer  &  Schultes's  'Systema'  in  1819,  based 
upon  a  large-bracted  species  from  northeastern  Brazil,  with 
satisfactory  descriptions  both  generic  and  specific.    Himatan- 
thus  was  not  known  to  Mueller,  evidently,  and  was  ignored 
by  Schumann  and  subsequent  writers  as  a  pure  synonym  for 
Plumeria. 

From  a  somewhat  extended  study  of  the  North  and  South 
American  representations,  however,  it  becomes  apparent  that 
Plumeria  and  Ilimatantlius  should  not  be  considered  as  con- 

generic, since  they  may  be  distinguished  by  several  important 
morphological  factors  as  follows ; 

Inflorescence  fastigiately  thyrsiform,  the  secondary  branches  irregularly  con- 
gested; bracts  inconspicuous,  scarious,  caducous,  not  subtended  by  pecti- 

nate adaxial  glands  at  the  base;  calyx-lobes  always  manifest,  essentially 
equal,  the  tips  obtuse  to  very  shortly  acuminate,  always  glandular;  ventral 
loculi  of  the  anthers  conspicuously  protuberant  at  the  base;  seeds  provided 
with  an  eccentric,  basal  wing   Plumeria 
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Inflorescence  rather  regularly  thyrsiform,  the  secondary  branches  alternate  and 

relatively  distant ;  bracts  large  and  showy,  petalaceous  or  f oliaceous,  cadu- 
cous, subtended  by  numerous  minute,  pectinate,  adaxial  glands  at  the  base; 

calyx-lobes  very  irregular  in  size,  gradually  acuminate  and  not  glandular 
at  the  tip,  or  the  calyx  not  manifest;  ventral  loculi  of  the  anthers  not  pro- 

tuberant; seeds  provided  with  a  broad,  more  or  less  concentric,  papery 

■wing       HiMATANTHUS 

Of  the  characters  mentioned  above,  perhaps  the  only  one 
which  requires  special  discussion  is  the  glandular  character  of 
the  calyx  of  Plumeria,  the  calyx-lobes  being  found  with  the 

naked  eye  to  be  somewhat  discolored  and  ''sticky"  at  the  tip. 

"When  examined  in  section  by  means  of  the  compound  micro- 
scope, the  epidermal  cells  of  the  calyx  tip  are  found  to  be  elon- 
gated horizontally,  and  to  have  other  histological  and  cyto- 

logical  characteristics  of  secretory  tissues,  such  as  those  of  the 

calycine  "squamellae"  of  numerous  other  Apocynaceae,  which 
are  lacking  in  both  Plumeria  and  Himatanthus. 

At  this  juncture  it  may  not  be  amiss  to  accentuate  again  that 
the  distributions  of  Plumeria  and  Himatanthus  are  not  strictly 
separated  by  arbitrary  boundaries,  as  both  occur  somewhat 
sparingly  in  eastern  Panama,  and  in  Colombia,  Venezuela,  and 
the  Guianas.  However,  the  distribution  of  the  former  reaches 
its  climax  in  Central  America  and  the  Greater  Antilles,  whilst 
the  latter  is  particularly  characteristic  of  the  Amazon  valley. 
Plants  of  undoubted  northern  affinities  have  been  found  else- 

where in  South  America  and  have  been  proposed  as  distinct 
species  by  Ruiz  &  Pavon,  Mueller-Argoviensis,  and  others. 
But  the  same  is  true  for  as  widely  separated  localities  as  Mada- 

gascar, the  Philippine  Islands,  and  southeastern  Asia,  where 
from  a  superficial  observation  Plumerias  may  appear  to  be 
spontaneous,  and  from  whence  novelties  were  described  occa- 

sionally before  it  was  recognized  that  the  plants  undoubtedly 
had  escaped  from  early  cultivation  by  the  colonial  Spanish, 
English,  and  French.  At  this  time  it  may  not  be  too  late  to  in- 

dicate Central  America  as  the  probable  provenience  of  these 
widely  cultivated  ornamental  trees.  The  South  American  spe- 

cies ( Himatanthus )  have  been  cultivated  much  less  than  those 
of  the  North  (Plumeria),  possibly  since,  although  the  inflores- 
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cence  is  as  copious  and  the  flowers  as  large,  there  is  a  marked 
tendency  for  fewer  flowers  to  be  open  at  one  time  because  of 
the  greater  structural  regularity  of  the  inflorescence. 

Although  our  knowledge  of  the  botany  of  tropical  America 
still  is  deplorably  scant,  it  appears  possible  upon  our  present 
herbarium  representation  to  offer  a  tentative  revision  of  the 

species  of  both  Plumeria  and  HimatantJius  incidental  to  a  ref- 
ormation of  the  genera.  Even  though  limited  in  scope,  such  an 

evaluation  should  be  of  considerable  aid  to  those  who  find  the 

attenuated  specific  distinctions  of  Mueller,  Britton,  Urban,  and 

others  of  little  practical  value  in  the  classification  of  their  spec- 
imens of  the  inclusive  genus  Plumeria. 

I  am  very  grateful  to  have  had  the  opportunity  of  examining 

specimens  of  Plumeria  and  HimatantJius  from  several  of  the 
more  important  American  and  European  herbaria.  Since 

these  genera  are  very  poorly  kno^vn,  particularly  in  South 

America,  exsiccatae  have  been  freely  cited  by  means  of  the  fol- 
lowing symbols:  Botanischer  Garten  zu  Bcrlin-Dahlem  (B) ; 

Herbier  Boissier  (BB)  and  Herbier  Delessert  (D),  Conserva- 
toire Botanique,  Geneva;  Field  Museum  of  Natural  History, 

Chicago  (EM) ;  Gray  Herbarium  of  Harvard  University,  Cam- 
bridge, Mass.  (G) ;  Botanisches  Museum,  Munich  (M) ;  Mis- 

souri Botanical  Garden,  St.  Louis  (MBG) ;  Museum  National 

de  I'Histoire  Naturelle,  Paris  (MP);  New  York  Botanical 
Garden,  New  York  City  (NY) ;  Naturhistoriska  Eiksmuseum, 
Stockholm  (S) ;  Botanisch  Museum,  Rijks  Universitcit, 
Utrecht  (U) ;  United  States  National  Herbarium,  Washington 

(US) ;  Naturhistorisches  Museum,  Vienna  (V).  I  wish  to  ex- 
press my  appreciation  to  the  various  curators  and  directors, 

and  particularly  to  Dr.  L.  Diels  and  Dr.  Fr.  Markgraf,  who 
located  the  typo  specimen  of  HimatantJius  in  the  herbarium  of 
Willdenow,  and  sent  it  to  me  for  examination. 

HiMATANTHus  Willd.  char.  emend. 

Himatanthus  Willd.  ex  R.  &  S.  Syst.  5:  221.  1819. 
Lactescent  trees  of  small  or  medium  stature.    Stem  essen- 

tially terete,  usually  with  a  rather  broad  pith  becoming  fistu- 
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lose,  with  fairly  heavy  wood,  and  rimose,  flaky  periderm 
scarred  by  the  spiral  cicatrices  of  fallen  foliage;  branches 

alternate  to  dichotomous.  Leaves  alternate,  petiolate  to  ses- 

sile, penninerved,  eglandular.  Inflorescence  terminal  or  psen- 

dolateral,  rather  regularly  thyrsiform,  the  secondary  pe- 
duncles alternate  and  usually  rather  distant,  bearing  several  to 

numerous  handsome,  white  flowers,  very  conspicuously  brac- 
teate.  Bracts  large  and  sho^vy,  more  or  less  petalaceous  or 

foliaceous,  caducous,  bearing  within  numerous  minute,  per- 

sistent, pectinate,  interpetiolar  glands.  Calyx  essentially  ob- 
solete or  consisting  of  1-5  acute  to  acuminate,  eglandular  lobes 

of  very  unequal  length  and  inconstant  size,  cleft  nearly  to  the 
receptacle  and  never  closely  imbricated,  without  squamellae. 

Corolla  salverform,  the  tube  essentially  straight,  inappendicu- 

late  within,  the  limb  actinomorphic,  5-parted,  sinistrorsely  con- 
volute. Stamens  5,  the  anthers  separate  and  free  from  the 

stigma,  consisting  of  2  wholly  fertile,  uniform  thecae  without 

protuberant  bases ;  pollen  granular.  Carpels  2,  strikingly  sub- 
inferior,  united  at  the  apex  by  a  common  fusiform,  2-apiculate 

stigma ;  ovules  many,  several-seriate,  borne  upon  an  axile  pla- 
centa which  becomes  corky  and  deciduous  in  the  fruit.  Nec- 
taries absent.  Follicles  2,  apocarpous,  usually  somewhat  com- 

pressed, dehiscing  along  the  ventral  suture,  containing  many 
dry,  compressed,  more  or  less  concentrically  winged  seeds. 
Type  species :  Himatanfhus  articulata  (Vahl)  Woodson, 

comb.  nov.  (Plumeria  articulata  Vahl,  Eclog.  Amer.  2:  20. 
1798 iHimatanthusrigida Wi\ld.exn.&^.Sjstb:  221.  1819). 

Trees  of  Himatanthus  apparently  vary  considerably  in 
height,  collectors  of  flowering  material  reporting  approximate 
dimensions  from  one  to  thirty  meters.  The  boles  are  pre- 

dominantly  quite  slender,  however,  and  even  the  tallest  speci- 
mens are  said  to  attain  but  approximately  30  cm.  near  the  base. 

The  leaves  varv  considerablv  in  size,  ransrina:  from  4  to  20  cm. 

length As  in  the  closely  related 

Plumeria,  the  leaves  apparently  persist  for  only  a  relatively 
short  time  and  occur  chiefly  toward  the  ends  of  the  smaller 

branches.  Unlike  Plumeria,  however,  flowering  specimens  ap- 
Darentlv  never  are  found  in  a  completely  leafless  condition. 
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The  flowers  are  showy,  invariably  white  in  color,  and  of  a 
rather  waxy  texture,  as  in  Plumeria.  Collectors  report  them 
to  be  pleasingly  fragrant.  The  complete  length  of  the  corolla 
varies  in  general  from  3  to  6  cm.,  the  obovate  to  obovate-oblong 
lobes  about  equalling  the  length  of  the  tube,  which  is  predomi- 

nantly 0.2  cm.  in  diameter  at  the  base.  The  flowers  arc  borne 
in  a  cincinnous  manner  at  the  swollen  nodes  of  the  compound 
inflorescence.  At  each  node,  ensheathing  the  secondary  pe- 

duncle and  the  paired  flowers,  are  borne  two  petalaceous, 
rather  canaliculate,  caducous  bracts,  which  measure  from  1  to 
2.5  cm.  in  length,  somewhat  recalling  the  glumes  of  a  grass 
spikelet,  greatly  enlarged. 

The  follicles  are  relatively  broad,  acuminate,  and  slightly,  if 
at  all,  compressed.  The  length  varies  from  as  little  as  6  cm.  in 
//.  attenuata  to  a  maximum  of  24  cm.  in  77.  articulata.  The 
seeds  are  greatly  compressed,  and  are  provided  with  a  rather 
broad,  more  or  less  concentric,  papery  wing,  much  as  those  of 
the  genus  Aspidosperma.  The  seeds,  which  have  a  persistent 
endosperm  (unlike  those  of  Aspidosperma),  are  peltately  af- 

fixed to  the  placenta,  and  are  predominantly  broadly  ovate, 
varying  from  2  to  8  cm.  in  length.  At  dehiscence  of  the  follicle 
the  placenta  is  shed  with  the  seeds,  and  is  found  to  be  a  most 
peculiar,  corky,  fusiform  structure,  as  in  Plumeria,  ranging 
from  3  to  20  cm.  in  length,  and  from  0.7-  to  1.5  cm.  in  diameter. 

The  large-bracted  species  of  the  inclusive  genus  Plumeria, 
which  are  now  being  relegated  to  Himafanthus,  are  an 
tremely  difficult  subject  for  taxonomic  study  at  the  present 
time.  Apparently  never  abundant  in  the  forest  vegetation,  but 
relatively  few  exsiccatae  are  available  for  study.  The  paucity 
of  specimens  obviously  renders  an  evaluation  of  interspecific 
variability  quite  fallible :  consequently  the  formulation  of  de- 

tailed descriptions  in  a  study  of  this  nature  is  impractical. 
Under  such  conditions,  the  apparent  absence  of  well-defined 

ex- 

taxonomic Flower  struc- 
ture, including  the  anthers  and  stigmata,  appears  to  offer  n( 

distinctions  of  merit  which  can  be  tested  adequately  from  th( 
present  representation ;  and  fruiting  material  is  scant  or  lack 
ing  for  the  species.    The  calyx,  which  has  been  relied  upon  foi 
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criteria  by  such  investigators   as   Mueller-Argoviensis   and 
Markgraf ,  is  particularly  inconstant^ 

The  best  indicators  of  relationship  would  appear  to  be  the 

venation,  texture,  and  shape  of  the  leaves,  notwithstanding  the 

opinions  of  K.  Schumann  (in  Engl.  &  Prantl,  Nat.  Pflanzenfam. 

4^:  136.  1895)  and  Markgraf  (in  Pulle,  FL  Surinam  4:  17. 
1932).  Although  leaf  characters  have  been  employed  almost 
exclusively  in  this  purely  tentative  treatment,  it  probably  is 

inevitable  that  their  use  may  have  to  be  modified  greatly  as  ad- 
ditional material,  so  greatly  needed,  finds  its  way  into  our  col- 

lections. It  should  be  borne  in  mind  by  those  who  attempt  to 
use  the  following  key  that  it  is  offered  quite  provisionally,  and 

is  designed  merely  as  a  basis  for  the  re-establishment  of  the 
genus  Himatanthus. 

KEY  TO  THE  SPECIES 

a.  Netted  tertiary  venation  of  leaves  fine  and  dense,  conspicuously  verrucose 

in  virtually  its  entirety  upon  the  upper  surface  in  desiccation, 

b.  Leaves  lustrous,  particularly  above,  the  secondary  venation  relatively 

distant  and  broadly  arcuate,  the  marginal  vein  rather  poorly  developed, 

deeply  and  irregularly  sinuous   1.  S.  articulata 

bb.  Leaves   usually    opaque,   the   secondary   venation   relatively    close    and 

essentially  rectilinear,  the  marginal  vein  well  developed  and  only  very 

slightly  sinuous   S.  H.  attenuata 

aa.  Netted  tertiary  venation  of  leaves  fairly  irregular  and  distant,  more  or  less 

obscure  upon  the  upper  surface  in  desiccation, 

b.  Leaves  manifestly  petiolate,  invariably  glabrous. 

c.  Leaves   firmly  membranaceous   to    subcoriaceous,    obovate-elliptic    to 
oblanceolate-oblong.  , 

d.  Leaves  broadest  somewhat  above  the  middle,  tapering  rather  grad- 

ually, or  obtuse;  inflorescence  corymbose  or  subcorymbose   

  9,  H,  Sucuuba I 

dd.  Leaves  broadest  near  the  tip,  tapering  rather  abruptly,  or  broadly 
obtuse  to  rounded;  inflorescence  pyramidal, 

e.  Leaves  more  or  less  broadly  obovate-elliptic,  three  to  four  times  as 

ica 
long  as  broad,  the  tip  obtuse  or  rounded  to  very  shortly  and 

obtusely  acuminate   d.  H.  phagedaeni 

ee.  Leaves  oblanceolate-oblong,  four  to  seven  times  as  long  as  broad, 

the  tip  acutely  subcaudate-acuminate  to  obtuse.... 5.  H,  lancifolia 

cc.  Leaves  rather  heavily  coriaceous,  broadly  obovate  to  obovate-oblong 

  6,  H,   tracteata 

bb.  Leaves  sessile  to  subsessile,  occasionally  more  or  less  pubescent   
  7,  B.  obovaia 
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1.  HiMATANTHus  articulata  (Vahl)  Woodson,  comb.  nov. 
Plumeria  articulata  Vahl,  Eclog.  Amer.  2 :  20.  1798;  Mgf. 

in  Pulle,Fl.  Surinam  4:  16.  1932. 
Himatanthus  rigida  Willd.  ex  E.  &  S.  Syst.  5:  221.  1819. 
Plumeria  drastica  Mart,  in  Spix  &  Mart.  Eeise  Bras.  2: 

547.  1828;  A.  DC.  in  DC.  Prodr.  8:  393.  1844;  Muell.- 

Arg.  in  Mart.  Fl.  Bras.  6^:  38.  1860. 
Plumeria  fallax  Muell.-Arg.  in  Mart.  FL  Bras.  6^:  38. 

1860. 

Plumeria  microcalyx  Standi.  Field  Mus.  Publ.  Bot.  4;  254. 
1929. 

Panama:  san  blas:  Perme,  April  3-10,   1928,   Cooper  64S   (FM,  NY,   US); 
darten:  Cana  and  vicinity,  alt.   2000-6500  ft.,  April   17-June  8,   Williams  82S 
(NY). 
Venezuela:  bolivar:  Ciudad  Bolivar  and  vicinity,  Febr.-March,  1921,  Bailey 

^  Bailey  1S84  (MBG)  ;  Catalina,  May,  1896  Rxoshy  ̂   Squires  303  (B,  D,  G,  M, 
MBG,  US) ;  data  incomplete,  1901-1902,  Passarge  ̂   Selwyn  835  (B). 

British  Guiana:  Wakefeon  Creek,  Pomeroon  Eiver,  Oct.,  1899,  Jenman  7968 
(B)  ;  data  incomplete,  ScliomhurgTc  403  (B). 

Dutch  Guiana:  Sandrij  I.,  Nov.  14-25,  1934,  Archer  S793  (MBG);  Sectie  0 
(Waldroservat),  date  lacking,  Boschwezen  1394  (B) ;  Brownsberg,  Sept.  11,  1917, 
Boschwe^en  3257  (Bx,  U) ;  Boschreserve,  Kaboerie,  Aug.  27,  1920,  Boschwezen 
4956  (B,  U)  ]  data  incomplete,  Uostmann  (4^  Kappler)  1311  (D,  MP,  S,  U,  V). 

French  Guiana:  Reservoir  Hill,  Matabon,  vicinity  of  Cayenne,  July  12,  1921, 
Broadway  779  (G,  US);  Mana,  1896,  Sagot  894  (BB,  MP,  S) ;  data  incomplete, 
1802,  Gahriel  s.n.  (D,  MP). 

Brazil:  amazonas:  Eio  Quino  Tgarape,  Sept.,  1927,  Luet^elhurg  21477  (M)  ; 
Igarape,  Sept.,  1927,  Luetselburg  21547  (M)  ;  bei  S.  Marcos,  Eio  Branco,  Jan., 
1909,  Vie  7899  (B) ;  Maues,  Dec,  1928,  Jard.  Bot.  Bio  Jan,  21609  (B,  S,  US)  ; 
PARA:    in  COUe  Serra  da  Ta.hatinjra  nrnnp   Arrnvnllna  iTif^r    Almprim  Af  fl     Tnrv     Ar^ril Bragan^ 

Santarem 

US)  ;  Rio  Trombetaa  infer.,  silva  ad  ripas  inundataa  Lago  Salgado,  Nov.  27,  1910, 
Ducke  21785  (B) ;  campos  do  Ariramba  in  reg.  fl.  Trombetas,  Dec.  13,  1910,  DucTce 
21790  (B)  ;  Aramanahy,  Jan.,  1932,  Monteiro  da  Costa  236  (MBG)  ;  Ilha  do  Mos- 
queiro,  near  Para,  Nov.  3-9,  1929,  Killip  ̂   Smith  30660  (MBG,  US)  ;  sylvis  ad 
Para,  May,  year  lacking,  Martins  s.n.  (M)  ;  in  vicinibus  Santarem,  Nov.-Maxt., 
1849-50,  Spruce  231  (B,  G,  M)  ;  Municipality  of  Sao  Paulo  de  Oliven^a,  basin  of 
creek  Belem,  Oct.  26-Dec,  11,  1936,  Krukoff  8786  (NY);  maraniiao:  Maracaa- 
sume  River  region,  July  12, 1932,  Froes  1777  (D,  MBG,  S)  ;  Insula  Mangunca,  prope 
Oururupu,  Aug.,  1914,  TAsloa  4785  (B,  BB,  S,  US) ;  alagoas:  Maceio-Penedo,  alt 
100  m.,  March,  1932,  Werdevmann  3020  (B)  ;  bahia:  Serra  do  Sao  Ignacio,  Febr., 
1907,  Ule  7205  (B)  ;  Rio  Preto,  date  lacking,  Zehniner  2082  (M)  ;   goyaz:   Cam- 
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pinas,  bei  Duro,  1913,  Luetselhurg  639  (M);  data  incomplete:  "Habitat  in  in- 

terioribua  prov.  Minarum  et  Bahiensis  ad  Caitete,  Malhada,  Salgado  aliisque  locis," 
date  lacking,  Martins  s.n.  (M). 

Occasionally  the  leaves  of  this  species  approach  the  subses- 
sile  condition  of  those  of  H.  ohovata,  from  which  they  may  be 

distinguished,  however,  by  the  lustrous  upper  surface  with  its 
characteristically  verrucose  venation. 

H.  articulata  forms  rather  slender  trees  5  to  25  m.  tall.  Pop- 

ular names  are  reported  as  ''Santo  Maria"  (Bailey  &  Bailey), 
"Sucuiiba"  (Ducke,  Huber),  and  "Jauahuba"  (Lisboa). 

2.  HiMATANTHus  attCHuata  (Benth.)  Woodson,  comb.  nov. 
Plumeria  attenuata  Benth.  in  Hook.  Jour.  Bot.  3:  245. 

1841;  A.DC.  inDC.  Prodr.  8:  393.  1844 ;  Muell.-Arg.  in 
Mart.  Fl.  Bras.  6^:  42.  1860. 

Plumeria  angustiflora  Spruce,  ex  Muell.-Arg.  in  Mart.  Fl. 

Bras.  6^:  42.  1860,  nom.  nud.  in  synon. 
Plumeria  attenuata  Benth.  p.  ohtusifolia  Muell.-Arg.  in 

Mart.  Fl.  Bras.  6M  42.  1860. 

Plumeria  attenuata  Benth.   y-   Malongo   Muell.-Arg.   in 
Mart.  Fl  Bras.  6^:  42.  1860. 

Plumeria  Malongo  Spruce,  ex  Muell.-Arg.  FL  Bras.  6^:  42. 
1860,  nom.  nud.  in  synon. 

Brazil:  amazonas:  Ilha  de  Jerusalem,  Rio  Negro,  near  mouth  of  Rio  Cauabury, 

Dec.  18,  1930,  Holt  ̂   Blake  561  (MBG,  S,  US) ;  along  Rio  Negro,  above  Manaos, 

alt.  25  m.,  Oct.  14,  1929,  Eillip  ̂   Smith  300B9  (MBG,  US)  ]  Uypiranga  prope 

Manaos,  Dec.  21,  1923,  Kuhlmann  21864  (B) ;  in  sylvig  japurensibus,  Dec -Jan., 

year  lacking,  Martins  s.n.  (M)  ;  Ufer  am  Igarape,  Manaos,  Aug.  28,  1922,  Bay- 
mundo  22088  (M) ;  Rio  Trombetas,  Dec,  1849,  Spruce  529  (MP);  in  vieinibus 

Barra,  Dec-Mart.,  1850-51,  Spruce  1004  (B,  D,  G,  M,  MP,  isotypes)  ;  prope 
Panure,  Rio  Uaupea,  Dec,  1852,  Spruce  2764  (Bs,  MP)  ;  Cacboeira  Grande,  bei 

Manaos,  Aug.,  1910,  Ule  8951  (B,  D)  3  Maues,  ad  ripas  fluminis,  Dec,  1928,  Jard, 
Bot,  Rio  Jan,  21608  (B,  BB,  S,  US) ;  para:  Lago  de  Faro,  ripis  inundatis,  Jan.  4, 

1920,  Ducke  11401  (B)  ;  ad  ripas  fluminis  daa  Trombetas  et  lacus  Quiriquiry,  Dec, 

1849,  Spruce  280  (M)  ;  espikito  santo:   data  incomplete,  Glazxou  9938  (MP). 

Popular  names  of  H.  attenuata  are  reported  as  *' Malongo'' 
(Spruce)  and  *'Sucuuba-rana"  (Ducke).  This  species  con- 

sists of  slender  trees  6-10  m.  in  height. 
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3.  HiMATANTHus  Sucuuba  (Spruce)  Woodson,  comb,  no  v. 
Plumeria  Sucuuba  Spruce,  ex  Muell.-Arg.  in  Mart.  Fl 

Bras.  6^:  40.  1860. 

Plumeria  florihunda  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  40 1860. 

Plumeria  tarapofensis  K.  Sch.  ex  Mgf.  Notizblatt  11:  339 
1932. 

Peru:  junin;  Perene,  Chanchumayo,  Paucartambo,  1920,  NordenskjoJd  4'  ̂^s- 
pigliosi  s.n.  (B) ;  in  Chanehamayo-Tlial,  Prov.  Tarma,  Dec.,  1902,  Weberhemer 

19£7  (B);  LORETO:  Yurimaguas,  lower  Rio  Huallaga,  alt.  135  m.,  Aug.  22-Sept.  9, 

1929,  Killip  4-  Smith  27606  (MBG,  US)  ;  Mishuyacu,  near  Iquitos,  alt.  100  m.,  Oct.- 
Nov.,  1929,  Klug  £30  (US);  Tocache,  Huallaga,  1830,  Poeppig  s.n,  (V);  Cliico- 

playa,  date  lacking,  Tafalla  s.n.  (B) ;  Stromgebiet  des  Ucayali  von  10°  bis  zur 
Miindung,  Sept.  20,  1923,  Tessmaiui  3205  (B,  D)  ;  Stromgebiet  des  Maraiion  von 

Iquitos  aufwarts  bis  zur  Santiago-Miindung  am  Pongo  de  Manseriche,  Aug,  29, 
1924,  Tessmann  3903  (B,  D)  ;  Yurimaguas,  March  18,  1926,  Tessmann  5512  (B,  S)  ; 
Tarapoto,  Oct.,  1902,  Vie  6473  (B,  D) ;  Rioja  (westl.  von  Moyobamba),  Sept,  8, 

1904,  Welerhauer  4701  (B,  D) ;  lower  Rio  Huallaga,  alt.  155-210  m.,  Oct.-Nov., 
1929,  Williams  3988  (US) ;  ban  martin:  alto  Rio  Huallaga,  Dec,  1929,  Williams 
6559  (MBG). 

Bolivia:  beni:  Rurrenabaque,  alt.  1000  ft.,  June  1-7,  1921,  Eusly  1558  (US); 
LA  PAZ:  Tipuani-Guanai,  Dec.,  1892,  Bang  1679  (B,  BB,  D,  G,  M,  MBG,  NY,  US) ; 
Tumupasa,  Dec,  10,  1901,  Williams  401  (US);  santa  cruz:  Monies  de  Buena- 
vista,  Prov.  Sara,  April  23,  1916,  Steinbach  2048  (B)  ;  Rio  Surutu,  Prov.  Sara, 
Dec.  27,  1924,  Steinbach  68S7  (B,  D,  MBG,  S). 

Brazil:  amazonas:  Manaos,  Dec.  8,  1927,  DucTce  21606  (B) ;  Rio  Jauary,  Oct. 
20,  1927,  Duche  21607  (B,  US) ;  Municipality  Humayta,  on  plateau  between  Rio 

Livramento  and  Rio  Ipixuna,  Nov.  7-18,  1934,  Erukoff  7195  (MBG) ;  near  mouth 
of  Rio  Embira  (tributary  of  Rio  Taxauca),  June  13,  1933,  Kmkoff  4787  (FM, 
NY)  ;  Municipality  Sao  Paulo  de  Oliven^a,  June,  1936,  KruTcoff  7846  (NY)  ;  near 

Palmares,  Municipality  Sao  Paulo  de  Oliven^a,  Sept.  11-Oct.  26,  1936,  KruTcoff  8413 
(NY)  ;  basin  of  creek  Belem,  Municipality  of  Sao  Paulo  de  Oliven^a,  Oct.  26-Dec. 
11,  1936,  EruJcoff  8926  (NY);  Ega,  date  lacking,  Martins  s,n,  (M) ;  prope  Barra, 
Oct.,  1851,  Spruce  1848  (B,  Bx,  Type,  G,  MP) ;  Panure,  Maupes,  date  lacking, 
Spruce  2794  (MP);  Manaos,  Jan.,  1901,  Vie  5385  (B,  D) ;  matto  grossO:  near 
Tabajara,  upper  Machado  River  region,  Nov.,  Dec,  1931,  KruTcoff  1463  (B,  D); 
para:  Rio  Erepeeuru,  affl.  Trombetaa,  ad  ripas  cataractae  Cachoeira  Troneo,  Oct. 
20,  1919,  DucTce  21783  (B)  ;  acre:  near  mouth  of  Rio  Macauhan  (tributary  of  Rio 
Yaco),  Aug,  29,  1933,  KmJcoff  5689  (FM,  NY). 

Trees  of  this  species  are  said  to  attain  a  height  of  30  m. 
(Krukoff),  although  other  collectors  report  flowering  speci- 

mens of  only  2  m.    Popular  names  are  reported  as  ̂^ Sucuuba'^ 
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(Spruce,    Krukoff),    "Cipoal"     (Krukoff),    *'Leche-leche" 

(Steinbach),  and  "Bellaku-Kaspi"  (Tessmann). 

4.  HiMATANTHus  phage daciiica    (Mart.)    Woodson,   comb. 
nov. 

Plumeria  phagedaenica  Mart,  in  Spix  &  Mart.  Reise  Bras. 

3:  1128.  1831;  A.  DC.  in  DC.  Prodr.  8:  394.  1844; 

Muell.-Arg.  in  Mart.  Fi.  Bras.  6^:  37.  1860;  K.  Sch.  in 

Engl.  &  Prantl,  Nat.  Pflanzenfam.  4^:  136.  1895. 

Plumeria  mnhigua  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  37. 
1860. 

Plumeria  Martii  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  37. 
1860. 

Plumeria  speciosa  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  36. 

1860;  K  Sch.  in  Engl.  &  Prantl,  Nat.  Pflanzenfam.  4^: 136.  1895. 

Plumeria  florihunda  Muell.-Arg.  (3.  crassipes  Muell.-Arg. 
in  Mart.  Fl.  Bras.  6^:  40.  1860. 

Plumeria  florihunda  Muell.-Arg.  y.  calycina  Muell.-Arg. 
in  Mart.  Fl.  Bras.  6^:  41.  1860. 

Plumeria  florihunda  Muell.-Arg.  5.  acutifolia  Muell.-Arg. 
in  Mart.  Fl.  Bras.  6^:  41.  1860. 

Plumeria  fallax  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  38. 
1860,  as  to  specimens  cited,  in  part. 

Plumeria  lancifolia  Muell.-Arg.  p.  major  Muell.-Arg.  in 
Mart.Fl.  Bras.  6^:  41.  1860. 

Plumeria  lancifolia  Muell.-Arg.  y.  micropliylla  Muell.-Arg. 
in  Mart.  Fl.  Bras.  6^:  41.  1860. 

Brazil:  amazonas:  sylvis  ad  Eio  Cachoeira  prope  Barra  do  Rio  Negro,  Oct., 

year  lacking,  Martins  2778  (M,  type);  peenambuco;  Tapera,  Jan.,  1929,  Piclcel 

1882  (B)  ;  Cajueiro  nordwestl.  Recife,  c.  100  m.  alt.,  Febr.,  1932,  Werdermann  2785 

(B)  ;  data  incomplete,  Bidley  Lea  ̂   Eamage  s.n.  (B,  S)  ;  bahia:  sylvis  Catingas 

ad  Feira  de  Conceigao,  Febr -Mart.,  year  lacking,  Martins  2252  (M);  Vittoria- 

Bahia,  date  lacking,  Sello  s.n.  (B)  j  data  incomplete,  Blanchet  223  (D,  MP); 

Blanchet  929  (D) ;  Lhotzlcy  4  (B);  minas  geeaes:  data  incomplete,  1831,  AcTcer- 

mann  s.n,  (Bx)  ;  Rio  de  Janeiro:  data  incomplete,  Glaziou  11175  (B) ;  data  in- 
complete: Ackermann  s.n.  (B)  ;  Linlc  s.n,  (B) ;  Pohl  s.n.   (Bx) ;  Sello  32  (Bx) ; 

Sello  s,n,  (B). 
V 

Reported  by  collectors  to  form  high  trees. 
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5.  HiMATANTHus  laiicifolia  (Muell.-Arg.)  Woodson,  comb. 
nov. 

Plumeria  lancifolia  Muell.-Arg.  in  Mart.  Fl.  Bras.  6M  41. 
1860. 

Plumeria  lancifolia  Muell.-Arg.  p.  major  Muell.-Arg.  in 
Mart.  Fl.  Bras.  6^:  41.  1860,  as  to  specimens  cited,  in 

part. SANTO 

OERAES:  Serra  dos  Vertentes,  pr&s  Oliveira,  Aug.  22,  1882,  Glaziou  14069  (B,  MP)  ; 
s.e.  comer  of  Agricultural  College  grounds,  Vi^osa,  alt.  590  m.,  Dec.  19,  1929, 
Mexm  4136  (MBG)  ;  hill  northwest  of  director's  house,  alt.  675  m.,  Dec,  15,  1930, 
Mexia5408  (MBG)  ;  data  incomplete,  St.-EUaire  42  (MD) ;  rio  de  Janeiro:  Corvo- 

Ch TYPE 

do  Mar,  date  lacking,  Martins  s.n,  (M) ;  data  incomplete,  Glasiou  640  (Bx) ;  Mosen re%ss 

20409  (B);  FoU  1837  (Bx)  ;  Sello  127S  (B). 

I  suspect  that  this  species  may  ultimately  prove  to  be  but  a 
variety  of  II.  pTiagedaenica. 

6.  HiMATANTHus  bracteata  (A.  DC.)  Woodson,  comb.  nov. 
Plumeria  hracteata  A.  DC.  in  Prodr.  8:  394.  1844;  Muell.- 

Arg.  in  Mart.  Fl.  Bras.  6^:  36.  pi.  11,  fig.  2.  1860. 
Plumeria  revolnta  Huber,  Bull.  Soc.  Bot.  Geneve  11.  6: 

200.  1915. 

British  Guiana:  Malali,  Demerara  Eiver,  Oct.  30-Nov.  5,  1922,  Crus  2743  (G) ; 
Barima  River,  Northwest  District,  March  19-22,  1923,  Crus  3361  (G) ;  dry  sand- 

hills east  of  Rockstone,  July  22-30,  1921,  Gleason  777  (G). 
Dutch  Guiana:  savannah  near  Brownsberg,  Nov.  13,  1933^  Lanjouw  125S  (B). anaos 

22404 

(B) ;  t)-fer  des  Igarape,  Oct.  6,  1928,  Luetzelburg  22351  (M) ;  Igapo,  Rio  Negro, 
Oct.  9,  1928,  Litetseliurg  22903  (M)  ;  Fl.  Uaupes,  Nov.,  1852,  Spruce  2721  (MP) ; 
Paba:  inter  Almeirim  et  Prainha,  Oct.  6,  1919,  DucJce  11399  (B) ;  Pampinas  de 
I'Achipiea,  Rio  Trombetas,  Oct.  15,  1913,  Duclce  14987   (US);  pernambuco:   data TYPE 

I  suspect  that  //.  hracteata  and  77.  articulata  hybridize  in  the 
Guianas  and  northeastern  Brazil.  Several  specimens  suggest- 

ing this  possibility  bear  leaves  with  the  texture  of  //.  hracteata 
but  with  the  verrucose  venation  of  77.  articulata,  and  have  been 
assigned,  consequently,  to  the  latter  species  in  citation. 
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7.  HiMATANTnus   obovata    (Muell.-Arg.)    Woodson,   com"b nov. 

Plumeria  obovata  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  40. 
1860. 

var.  typica. 

Plumeria   Warmingii  Muell.-Arg.   in  Warming,   Kjoeb. 
Vidensk.  Meddel.  p.  99.  1869. 

Plumeria  oligoneura  Malme,  Arkiv  f.  Bot.  21  A®:  6.  1927 
(see  note  below). 

Plants  wholly  glabrous  throughout. 

Brazil:  bahia:  data  incomplete,  Luschnath  190  (B)  ;  gotaz:  data  incomplete, 

Glaziou  21736,  in  part  (B) ;  MATTO  GROSSO:  Santa  Ana  da  Chapada,  Sept.  24,  1902, 

Malme  2375  (S) ;  minas  geraes:  inter  Uberava  et  Melancias,  Nov.  29,  1848, 

Eegnell  III  867,  in  part  (S,  US) ;  Lagoa  Santa,  1870,  Wa/rming  s.n.  (D) ;  data  in- 

complete, Claussen  330  (G,  S)  ;  St.-Hilaire  576  (MP);  sao  paulo:  inter  Canna 

Verde  et  S.  Joao  de  Jaguary,  May  5-8,  1848,  Begnell  III  867,  in  part  (S) ;  inter 
Franca  et  Uberava,  July,  1848,  Begnell  III  867,  in  part  (S) ;  Cajuru,  March,  1857, 

Begnell  III  867,  in  part  (S) ;  data  incomplete:  Glaziou  19628  (B,  MP);  Fohl 

s.n.  (Bx)  ;  "S.  Luzia  Gorumba,  Villa  Boa,"  Pohl  s.n.  (M)  ;  SchwaTce  8165  (B)  ; 

Sello  1643  (B,  Bx)  ;  "Bresil  Central,"  Weddell  2508  (MP). 
Bolivia:  data  incomplete,  d'Or})igny  s.n.   (MP). 

var.  puberula  (Muell.-Arg.)  Woodson,  comb.  nov. 

Plumeria  puherula  Muell.-Arg.  in  Mart.  Fl.  Bras.  6*:  39. 
1860. 

Plumeria  velutina  Muell.-Arg.  in  Mart.  Fl.  Bras.  6*:  38. 
1860. 

Plumeria  Eilariana  Muell.-Are:,  in  Mart.  FL  Bras.  6^;  39. 

iD 

I860. 

Plumieria  latifolia  Pilger,  in  Engl.  Bot.  Jalirb.  30:  183. 
1901. 

I 

Leaves  and  young  stem  more  or  less  densely  velutinous- 
pubernlent  to  glabrate. 

Brazil:  qoyaz:  centraJ  plateau,  1894-95,  Glaziou  21736,  in  part  (D) ;  Matto 
GRosso:  Cuyaba,  Nov.,  1893,  Malme  1120  (S)  ;  same  place,  July  4,  1902,  Malme 

s,n.  (S) ;  Serradao  bei  Cuyaba,  Febr.  15-20,  1899,  Pilger  198  (B) ;  minas  qeeaes: 

data  incomplete,  1816-1821,  St.-Hilaire  s,n,  (MP). 

The  type  specimen  of  Plumeria  oligoneura  Malme  (Malme 
2375,  in  herb.  Stockholm)  suggests  hybridity  with  H.  Sucuuha, 
since  the  leaves  have  short  petioles,  venation  much  as  in  H. 
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Sucuuha,  and  general  outline  intermediate  between  Suciiuha 
and  ohovata.  The  specimen  certainly  is  not  worthy  of  specific 
rank  upon  the  basis  of  our  present  knowledge  of  the  genus. 

Pltjmeria  L.  char,  emend. 

Plumeria  [Toum.]  L.  Sp.  PI.  ed.  1.  1:  209.  1753;  Gen.  PL  ed. 
5.  99.  1754;A.I)C.inDC.Prodr.8:  389.  1844,  in  part;  K.  Sch. 
in  Engl.  &  Prantl,  Nat.  Pflanzenfam.  4^:  136.  1895,  in  part; 
Britton,  Bull.  TorreyBot.  Club  42:  503.  1915. 

Lactescent  trees  of  small  or  medium  stature.  Stems  terete 

or  essentially  so,  usually  with  a  broad  pith  becoming  fistulose, 
with  light  wood  and  rimose,  corl^y  periderm  scarred  by  the 
spiral  cicatrices  of  fallen  leaves;  branches  dichotomous  to 
alternate.  Leaves  alternate,  petiolate  to  sessile  or  subsessile, 
penninerved,  eglandular.  Inflorescence  terminal  or  pseudo- 
lateral,  fastigiately  thyrsiform,  usually  greatly  congested, 
bearing  few  to  numerous  handsome  flowers,  very  inconspicu- 

ously bracteate.  Bracts  small,  scarious,  caducous.  Calyx  5- 
parted,  the  lobes  equal  to  subequal,  cleft  nearly  to  the  recep- 

tacle, closely  imbricated,  glandular  at  the  tips,  but  without 
squamellae  at  the  base  within.  Corolla  salverform,  the  tube 
essentially  straight,  exappendiculate  within,  the  limb  actino- 

)rphic,  5-parted,  sinistrorsely  convolute.  Stamens  5,  the 
anthers  separate  and  free  from  the  stigma,  consisting  of  2 
wholly  fertile,  basally  protuberant  thecae;  pollen  granular. 
Carpels  2,  strikingly  subinferior,  united  at  the  apex  by  a  com- 

mon, fusiform,  2-apiculate  stigma;  ovules  many,  several-seri- 
ate, borne  upon  an  axile  placenta  which  becomes  corky  and  de- 

ciduous in  the  fruit.  Nectaries  absent.  Follicles  2,  apocarp- 
ous, stout,  terete  or  essentially  so,  dehiscing  along  the  ventral 

suture,    containing   many   dry,    compressed,    basallv   winged 

m 

seeds. 

Type  species :  Plumeria  rubra  L.  Sp.  PI.  ed.  1. 1:  209.  1753. 
Founded  as  a  tribute  to  Charles  Plumier,  the  pioneer  sys- 

tematist  of  the  tropical  New  World  flora,  the  genus  was 
spelled  Plumeria  by  both  Tournef  ort  and  Linnaeus,  as  well  as 
by  such  subsequent  authors  as  A.  de  Candolle,  Bentham.  and 
Baillon. ed  by  I 
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however,  in  the  *Philosophia'  (31.  1751),  and  followed  by 
Adanson,  C.  Kuntze,  and  K.  Schumann,  influenced  doubtless 

by  Burmann's  Latinization  of  the  personal  name  of  the  il- 
lustrous  Minim  as  **Plumierius."  A  still  further  change  to 
Plumieria  was  made  by  Scopoli  (Introd.  155.  1777).  Use  of 
all  three  variants  has  been  widespread,  even  by  a  single  author. 
More  recently  Urban  (in  Fedde,  Repert.  Spec.  Nov.  14:  341. 
1916)  has  come  to  the  defense  of  the  original  spelling  Plumeria, 

pointing  out  that  it  has  both  priority  and  the  sanction  of  cor- 

rect etymology,  since  the  correct  Latinization  of  Plumier's 
name  should  be  * '  Plumerius. ' ' 

An  evaluation  of  the  species  of  Plumeria  by  students  unable 
to  gain  an  extensive  knowledge  of  the  plants  in  the  field,  among 

whom  the  present  writer  nmst  be  counted,  is  attended  by  sev- 
eral difficulties.  The  first  of  these  is  the  paucity  of  morpho- 

logical characters  in  the  flowers  and  fruits,  the  relatively  few 
of  which  have  been  either  unknown  to  most  authors,  or  ignored 

by  them. 

The  color  of  the  corolla  apparently  is  always  white  ''with  a 
yellow  eye ' '  in  the  species  indigenous  to  the  Antilles  and  north- 

ern South  America.  But  the  inclusive  P.  rubra  L.  (as  inter- 
preted in  this  revision),  which  is  supposedly  the  only  species 

indigenous  to  Central  America,  demonstrates  a  bewildering 
variety  of  flower  color  ranging  from  pure  white  to  uniform 
deep  yellow  or  rose,  together  with  various  combinations  of 
shades.  This  diversity  has  prompted  specific  segregation  to  a 
surprising  extent,  since  the  plants  have  been  admired  so  greatly 

and  are  so  frequent  in  cultivation.  To  the  present  writer,  how- 
ever, color  variations  in  P.  rubra  are  certainly  not  specific,  be- 
cause of  the  lack  of  accompanying  characters ;  and  such  segre- 

gation is  rendered  extremely  impractical  as  well  by  the  loss  or 
change  of  flower  color  in  desiccation.  In  the  revision  which 
follows  a  few  outstanding  color  variations  are  accorded  formal 
rank  for  the  use  of  those  who  desire  some  distinction  in  the 
matter. 

In  the  absence  of  other  morphological  characters,  several 
authors,  notably  Britton  and  Urban,  have  attempted  extensive 
segregation  of  the  Plumerias  of  the  Antilles  upon  the  bases  of 
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leaf  shape,  size,  and  indument,  which  certainly  are  extremely 
diversified  within  certain  limits.    A  difficulty  encountered  in 
such  characters  is  that  the  foliage  is  very  deciduous,  rendering 
herbarium  specimens  imperfect  in  a  surprising  number  of 
cases.    Then  too,  Plumerias  are  very  prone  to  bloom  in  a  leaf- 

less condition. 
There  can  be  little  doubt  that  the  leaf  outline  of  the  Antillean 

species  of  Plumeria  is  much  more  variable  than  the  describers 
of  some  species  apparently  have  realized.  If  one  arranges  in 
a  single  series  a  suite  of  leaves  each  of  which  has  been  taken 
from  type  specimens  of  as  many  species  from  the  P.  ohtusa 
L.  complex  described  by  Grisebach,  Urban,  Britton,  and  others, 
the  difficulty  of  segregation  upon  such  characters  at  once  be- 

comes apparent.  Hence  slight  variations  in  leaf  outline  have 
been  discounted  greatly  in  the  present  revision.  Since  the 
presence  or  absence  of  indument  is  a  character  easily  perceived 
and  in  favor  with  those  who  prefer  tlieir  taxonomic  entities 

''cut  fine,"  P.  ohtusa  has  been  divided  into  a  glabrous  variety 
and  one  which  is  more  or  less  pubescent  upon  the  lower  leaf 
surface,  but  this  also  with  reluctance. 

Although  known  under  a  variety  of  aboriginal  names,  the 
most  widespread  popular  name  for  the  cultivated  Plumerias 

in  use  by  Europeans  is  ''Frangipani"  or  ''Frangipanier." 
Sir  J.  J.  Smith  (in  Rees,  'Cyclopaedia,'  1810)  discusses  the 
provenience  of  this  name  as  follows :  ' '  The  French  name  of  this 
genus,  Frangipanier,  is  rather  remarkable.  It  is  said  to  allude 
to  its  fragrance,  Frangipani  being  a  sort  of  perfume  so-called 
in  France  from  its  inventor,  an  Italian,  of  the  Frangipani  fam- 

ily, so  conspicuous  in  the  Roman  disturbances  of  the  twelfth 

century."  The  odor  was  described  by  Jacquin  as  being  "per- 
haps the  sweetest  of  any  plant  living,"  well-merited  praise, 

although  individuals  occasionally  are  encountered  which  are 
practically  scentless.  The  fragrance,  as  well  as  the  abundance 
of  waxy,  beautifully  tinted  flowers,  apparently  caused  the 
Plumerias  to  be  prized  by  the  Indians  long  before  the  advent 
of  the  Spaniards,  and  garlands  are  still  used  in  tropical  Amer- 

ica as  nosegays  and  head-dresses  and  to  decorate  altars. 
Transplanted  by  admiring  Europeans,  P.  rubra  now  is  found 
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in  cultivation  throughout  the  world's  tropics,  vying  in  popu- 
larity even  with  the  ubiquitous  Nerium  Oleander. 

KEY  TO  THE  SPECIES 

a.  Corolla  subinfundibuliform,  the  tube  gradually  dilating  above  the  insertion 
of  the  stamens  to  an  orifice  about  twice  the  diameter  of  the  base. 

b.  Leaves  definitely  petiolate,  obovate-elliptic  to  oblanceolate,  not  pandurate 

or  cochleatej  corolla-lobes  fully  contorted  in  the  bud,  strikingly  spiral 

in  aestivation;  Colombia;  British  Guiana   '.   1.  P.  inodora 
bb.  Leaves  subsessile,  obovate-oblong,  more  or  less  pandurate  or  cochleate; 

corolla-lobes  about  half  convolute  in  the  bud,  longitudinal  in  aestiva- 

tion, or  scarcely  spiral;  Colombia;  Venezuela;  Martinique. ...;?.  P.  pudica 
I 

aa.  Corolla  strictly  salverform,  the  orifice  of  the  tube  about  equalling  the  di- 
ameter of  the  base,  or  slightly  narrower. 

b.  Secondary  venation  of  leaves  entering  the  midrib  at  a  more  or  less  con- 

spicuously decurrent,  narrowly  acute  angle,  at  least  in  part;  aestiva- 
tion of  corolla-lobes  conspicuously  spiral, 

e.  Leaves  conspicuously  petiolate,  subcoriaceous,  with  a  conspicuous  mar- 
ginal vein,  secondary  and  tertiary  venation  more  or  less  immersed 

upon  the  upper  surface;  flowers  white,  yellow,  rose,  or  particolored; 

Central  America   generally,   frequently   cultivated   in   the  Antilles, 

South  America,  and  elsewhere  in  the  tropics  and  subtropics. .  .5.  P.  rubra 

ce.  Leaves  subsessile,  membranaceous,  without  a  well-developed  marginal 
vein,  secondary  and  tertiary  venation  extremely  pronounced  upon 

both  surfaces;  flowers  white  **with  a  yellow  eye";  Hispaniola. . . . 
  7,  F,  subsessilis 

bb.  Secondary  venation  of  leaves  entering  the  midrib  directly;   aestivation 

of  corolla-lobes  longitudinal,  or  scarcely  spiral. 
c.  Leaves  obovate  to  obovate-oblong,  rounded,  emarginate,  or  very  broadly 

obtuse  at  the  apex,  rarely  very  shortly  and  abruptly  acuminate-sub-  ' 
mucronulate,  coriaceous  to  subcoriaceous,  rarely  firmly  membrana- 

ceous, secondary  veins  anastomosing  distally  to  form  a  well- 
developed  marginal  vein ;  Bahama  Islands ;  Cuba ;  Hispaniola ; 

Jamaica;  Puerto  Eico;  locally  in  Yucatan  and  British  Honduras. .  , . 
  4,  P,  olfiusa 

cc.  Leaves  lanceolate   or   oblong-lanceolate  to   subfiliform,   narrowly  and 
gradually  acute  to  acuminate  at  the  apex,  firmly  membranaceous  to 

subcoriaceous,  secondary  veins  anastomosing  distally  but  not  form- 
ing a  well-developed  marginal  vein, 

d.  Leaves   linear-lanceolate   to  subfiliform,   0.1-1.0   cm.   broad,   firmly 
membranaceous,  wholly  glabrous;  Cuba   5.  P.  filifolia 

dd.  Leaves  lanceolate  to  oblong-lanceolate,  1-4  cm,  broad,  subcoriaceous, 

the  margins  very  characteristically  '  *  puckered-revolute  "  in  desic- 
cation, usually  densely  pubescent  beneath;  Puerto  Eico;  Virgin 

Islands ;  Lesser  Antilles   6,  P,  alba 

(Attention  is  called  to  the  discussion  of  hybridization,  as  an  aid  to  the  determination 

of  anomalous  specimens,  particularly  those  of  Hispaniola.) 
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1.  Pltjmeeia  inodoea  Jacq.  Select.  Stirp.  Amer.  Hist.  1:  36 
1763. 

Plumeria  alba  L.  var.  (3.  fragrans  HBK.  Nov.  Gen.  3:  230 
1819. 

Plumiera  alba  L.  var.  fragrantissima  Gr.  Don,  Gen.  Hist 
4:  94.  1838. 

Plumiera  alba  L.  var.  inodora  (Jacq.)  G.  Don,  Gen.  Hist 
4:  94.  1838. 

Colombia:  el   valle    de    cauca:  Eio    Bugalagrande,    Central    Cordillera,    alt. 
1400  m.,  June  15,  1930,  Bryander  4B5  (B) ;  CUNDINAMARCA :  Girardot,  July,  1930, 

Barrajiquill 
Elias 

MBG,  IIS) ;  Santa  Marta,  April  11,  1926,  SchuUse  319  (B) ;  Santa  Marta,  1898- 
1899,  Smith.  1650  (D,  MBG,  US). 

British  Guiana:  Assakatta,  Northwest  District,  Sept,  18-28,  1923,  Cms  4285 
(PM,  G)  ;  Comaca,  Moruka  Eiver,  Pomeroon  District,  Aug.  26,  1921,  Cruz  1068  (G). 

The  resurrection  of  Jacquin's  P.  inodora  at  this  late  date  un- 
doubtedly is  difficult,  since  authentic  herbarium  specimens  are 

unavailable.  However,  the  short  original  diagnosis  of  plants 
growing  at  Cartagena  appears  to  apply  fairly  well  to  our 
plants,  and  the  statement  * 'folia  Plumeriae  rubrae;  flores  con- 
goneribus  duplo  majores"  has  particular  bearing,  as  plants 
referable  to  P.  inodora  as  interpreted  here  almost  invariably 
have  been  relegated  to  P.  rubra,  even  by  certain  specialists  in 
Apocynaceae.    Bro.  Elias  reports  the  common  name  in  Colom- 

bia as  "Floron." 

2.  Plumeeia  pudica  Jacq.  Select.  Stirp.  Amer.  Hist.  1:  37 1763 

Plumiera  caracasana  Johnston,  Contr.  IT.  S.  Nat.  Herb 12:  108.  1908. 

Plumeria  cochleata  Blake,  Contr.  Gray  Herb.  n.  s.  No.  53 47.  1918. 

and 

Seifri^  221  (US);  Santa  Marta,  Aug.,  1844,  Goudot  s.n.  (MP). 
Venezuela:  falcon:  between  Coro  and  Alta  Gracia,  May  1,  1917,  Curran  ^ 

Haman  742  (G,  US)  ;  vicinity  of  La  Boca,  May  1,  1917,  Curran  ̂   Kaman  742 A 
(G);  Cabo  Blanco,  June  11,  1917,  Curran  ̂   Haman  934  (G,  US)  ;  hills  of  Cabo 
Blanco,  Aug.  7,  1927,  Pittier  12426  (B,  D,  M,  MBG,  US)  ;   Cerro  Sta.  Ana,  Para- 
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guana  Pen.,  April  12,  1917,  Curran  4"  Soman  601A  (G) ;  distr.  federal:  La 

Guaira,  July  13,  1900,  Eoiinson  4"  Lyon  s.n.  (US)  ;  between  Caracas  and  La 
Guayra,  alt.  1500  ft.,  Aug.  16,  1855,  Fendler  10S6  (G) ;  Curucuti,  near  Maiquetia, 

May  15-Juno,  1922,  Fittier  10353  (B,  D,  G,  US) ;  ntjeva  esparta:  El  Valle,  Mar- 

garita, July  24,  1901,  Miller  4"  JoJinston  163  (G)  ;  same  locality  and  date.  Miller  4" 
Johnston  100  (G,  MBG,  US). 

Martinique:  Fort  de  France,  St.  Pierre,  cultiv^  sur  les  cemeti^res,  1885,  Vms 
556  (NY,  US). 

Much  the  same  difficulties  attend  the  present  interpretation 
of  P.  pudica  Jacq.  as  that  of  P.  inodora.  In  relegating  the 
cited  specimens  to  the  former,  disused  almost  continuously 
since  its  publication,  particular  emphasis  has  been  placed  upon 

the  description  of  the  leaves  (''Folia  oblonga,  frondosa,  plana, 
venosaque.  .  .")  and  the  simple  statement  of  its  provenience 
as  from  CuraQao,  within  the  general  distribution  of  the  species 
as  here  interpreted.  Conscientious  objection  may  arise  in  some 
quarters  against  the  resurrection  of  a  somewhat  ambiguous 
name  in  place  of  two  such  as  P.  caracasana  and  P.  cochleata 

which  are  established  with  extant  type  specimens ;  but  I  am  per- 
sonally opposed  to  the  disregard  of  any  name  proposed  in  such 

an  objective  work  as  that  of  Jacquin's  ' Stirpes'  when  any  posi- 
tive evidence  whatsoever  is  available  for  interpretation. 

3.  Plumeria  eubra  L.  Sp.  PL  ed.  1.  1:  209.  1753;  A.  DC.  in 
DC.  Prodr.  8:  390.  1844;  K.  Sch.  in  Engl.  &  Prantl,  Nat. 
Pflanzenfam.  4^:  136.  1895. 

Plumeria  acuminata  Ait.  Hort.  Kew.  2:  70.  1789;  K.  Sch. 

in  Engl.  &  Prantl,  Nat.  Pflanzenfam.  4^:  136.  1895. 
Plumieria  purpurea  E.  &  P.  Fl.  Peruv.  2:  20.  pi.  137. 

1799;  A.  DC.  in  DC.  Prodr.  8:  390.  1844;  K.  Sch.  in 

Engl.  «&  Prantl,  Nat.  Pflanzenfam.  42 :  136.  1895. 
Plumieria  incarnata  R.  &  P.  Fl.  Peruv.  2:  20.  pi.  138. 

1799 ;  A.  DC.  in  DC.  Prodr.  8:  390.  1844. 
Plumieria  tricolor  E.  &  P.  Fl.  Peruv.  2:  20.  pi.  139.  1799; 

A.  DC.  in  DC.  Prodr.  8:  390.  1844. 

Plumieria  carinata'R.&Y.Yl.VeYViV.  2:  21.  pi.  140.  1799; A.  DC.  in  DC.  Prodr.  8:  390.  1844. 

Plumieria  hicolor  E.  &  P.  Fl.  Peruv.  2:  21.    pi.  141.  1799; 
A.  DC.  in  DC.  Prodr.  8:  391.  1844. 



[Vol.  25 208  ANNALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

Plumieria  lutea  E.  &  P.  Fl.  Peruv.  2:  21.  pi.  142.  1799; 
A.  DC.  in  DC.  Prodr.  8:  391.  1844;  K  Sch.  in  Engl.  & 

Pranti,  Nat.  Pflanzenf am.  42 :  136.  1895. 
Plumeria  acutifolia  Poir.  Encycl.   Suppl.  2:  667.  1812; 

A.  DC.  in  DC.  Prodr.  8:  392.  1844. 

Plumeria  mollis  HBK.  Nov.  Gen.  3:  230.  1819;  A.  DC.  in 
DC.  Prodr.  8:  393.  1844. 

Plumieria  mexicana  Lodd.  Bot.  Cab.  pi.  1024.  1825. 
Plumeria  Lamh ertiana  Lindl.  Bot.  Reg.  pi.  1378.  1830; 

A.  DC.  in  DC.  Prodr.  8:  391.  1844;  K.  Sch.  in  Engl.  & 

Prantl,Nat.Pflanzenfam.42:  136.  1895. 
Plumeria  Milleri  G.  Don,  Gen.  Hist.  4:  93.  1838. 
Plumiera  arhorescens  G.  Don,  Gen.  Hist.  4:  93.  1838. 
Plumiera  Kerrii  G.  Don,  Gen.  Hist.  4:  93.  1838. 
Plumeria  incarnata  R.  &  P.  p.  Milleri  (G.  Don)  A.  DC.  in 

DC.  Prodr.  8:  390.  1844. 

Plumeria  megaphylla  A.  DC.  in  DC.  Prodr.  8:  391.  1844. 
Plumeria  acutifolia  Poir.  p.  Gasparrini  A.  DC.  in  DC. 

Prodr.  8:  393.  1844. 

Plumieria   Jamesoni  Hook.    Bot.    Mag.    pi.   4751.  1853; 
r 

K.  Sell,  in  Engl.  &  Prantl,  Nat.  Pflanzenfam.  4^:  136. 
1895. 

Plumeria  loranthi folia  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^: 
42.  1860 ;  K.  Sch.  in  Engl.  &  Prantl,  Nat.  Pflanzenfam. 
4:  136.  1895. 

Mexico:  baja  California:  San  Jose  del  Cabo,  Sept.  24,  1890,  Brandrgee  358 

(G,  US) ;  Valle  Flojo  to  El  Pescadcro,  alt.  200-500  ft.,  Dec,  26,  1905,  Nelson  ̂  
Goldman  7351  (MBG,  US);  campeche:  Couhuas,  Febr.  23,  1932,  Lundell  1375 

(NY,  US);  CHIAPAS:  near  Cliicharras,  alt.  6000  ft.,  Febr.,  12-15,  1896,  Nelson 
3804  (US);  San  Vicente,  April  16,  1904,  Goldman  856  (US);  chihuahua:  data 

incomplete,  1885,  Palmer  231  (G,  US);  colima:  Colima,  July  2,  1892,  Joines  351 

(US)  ;  Manzanillo,  March  2-18,  1891,  Palmer  1394  (G,  US)  ;  guererro:  Las  Seibas, 
alt.  250  m.,  May  24,  1898,  Langla^sc  196  (B,  D,  G,  US)  ;  Acapulco  and  vichiity 

Oct.,  1894-March,  1895,  Palmer  407  (US);  inDALGO:  on  dry  cliffs  near  Tula,  alt. 
6800  ft.,  May  5,  1898,  Pringle  6830  (BB,  Bx,  D,  G,  M,  MBG,  MP,  NY,  S, 

US);  prope  Huojatla,  April,  1888,  Seler  ̂   Seler  662  (B,  G)  ;  Ixmiquilpan, 
May,  1905,  Purpus  1^60 A  (MBG,  NY);  jalisco:  Chiquilistlan,  May  30,  1S92, 

Jones  350  (MBG,  US)  ;  slopes  of  barranca  near  Guadalajara,  May-Sept.,  1891, 
Pringle  3712  (B,  BB,  Bx,  G,  M,  MBG,  MP,  NY,  S,  US)  ;  Baranca,  near  Guada- 

lajara, June,  1886,  Palmer  137  (BB,  G,  NY,  US) ;  morelos:   lava  fields  near  Cuer- 
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navaca,  alt  5000  ft.,  May  11,  1898,  Pringle  6866  (B,  BB,  Bx,  D,  G,  M,  MBG,  MP, 

NY,  S,  US)  ;  prope  Hacienda  Gaspar,  Distr.  Cuernavaca,  Dec,  1877,  Seler  4'  Seler 

856  (B)  ;  San  Antonio,  Nov.  12,  Froderstrom  ^  JJulten  79  (S) ;  nayarit:  Acapo- 
neta,  June,  1897,  Eose  1486  (G,  MBG,  US);  oaxaca:  Huancliilla,  alt.  1200  m., 

June,  1901,  Con^atti  ̂   Gonzales  1209  (G)  ;  Eio  Seco,  alt.  3300  ft,  June  1,  1895, 

Smith  387  (G) ;  Cerro  Caballito  Blanco,  alt.  1700  m.,  April  20^  1920,  CoTii^atti  3934 

(US) ;  Cuesta  de  Quiotepec,  alt  1100  m.,  April  23,  1919,  Conzatti  3554  (US) ;  Cerro 

Concordia,  alt.  800-1000  m.,  April  17,  1933,  Morton  ^  Makrinius  S728  (US);  vi- 

cinity of  Comaltepec,  alt  1800-3000  ft,  July  30-31,  1894,  l^elson  935  (US)  ;  six 

miles  above  Dominguillo,  alt  4500-5500  ft.,  Oct  30,  1894,  Nelson  1879  (US) ; 

near  Eeyes,  alt  5800-6700  ft.,  Oct  20,  1894,  Nelson  1779  (G) ;  Villa  Alta,  Cerro 

de  Yalina,  alt.  1500  m.,  June,  1899,  Con^atti  962  (G) ;  Sta.  Catarina,  1910,  0^55^71 

^  Seffer  s.n.  (MBG);  Hacienda  "Los  Bocas  de  Conception,''  Aug.  22,  1909, 
Olssen  ̂   Seffer  s.n,  (MBG);  puebla:  Santa  Lucia,  June,  1908,  Purpus  3240 

(MBG);  Tehuacau,  June,  1905,  Purpus  1260  (NY);  region  d 'Orizaba,  May  12, 

1865,  Bourgeau  2415  (BB,  Bx,  G,  MP,  S) ;  queretaro:  data  incomplete,  1910-13, 

Aguiel  10343  (US);  sinaloa:  Mazatlan,  June  17-19,  1897,  Eose  1392  (US); 
Zapote,  1923,  Ortega  5202  (US);  dry  hills,  vicinity  of  San  Bias,  March  22,  1910, 

Eose  Standley  ̂   Eussell  13234  (US) ;  sonora:  Sierra  de  Alamas,  March  14,  1910, 

Eose  Standley  ̂   Eussell  12852  (US) ;  vera  cruz:  Papantla,  June,  1841,  Liehman 

11911  (G,  US);  YUCATAN:  La  A'ega,  March  14-26,  1901,  Goldman  629  (US); 
forest,  Chichen  Itza,  June  20,  1932,  Steere  1436  (MBG), 

Guatemala;  amatitlan:  Laguna  Amatitlan,  alt.  3900  pp.,  Febr.,  1890,  Smith 

1920  (US);  EL  PROGRESO:  Barranquillo,  April  21,  1920,  Popenoe  981  (US); 

ESCUINTLA:  Escuintla,  alt.  1100  pp.,  March,  1890,  Smith  1893  (G,  US);  izabal: 

vicinity  of  Quirigua,  alt.  75-225  m,,  May  15-31,  1922,  Standley  24318  (G,  US) ; 
peten:  occupied  clearing.  La  Libertad,  April  26,  1933,  Lundell  3023  (MBG,  S)  ; 

RETALHULEU:  Caballo  Blanco,  alt.  250  pp.,  April,  1892,  Smith  2767  (G,  US);  San 

Felipe,  alt.  2050  pp.,  April,  1892,  Smith  2771  (NY,  US);  santa  rosa:  Santa 

Rosa,  alt.  2500  pp.,  May,  1892,  Eeyde  ̂   Lux  2959  (G,  US);  suchitepequez : 

Cuyotenango,  alt.  1100  pp.,  April,  1892,  Smith  2768  (G,  NY,  US). 

Honduras:  comayagua:  cut-over  valley  lands,  San  Luis,  alt.  2500  ft.,  May 
11,  1933,  Edwards  599  (US) ;  santa  Barbara:  San  Pedro  Sula,  alt.  1200  pp.,  Aug., 
1888,  Thieme  5344  (B,  BB,  D,  G,  M,  NY,  US). 

British  Honduras:  Eoaring  Creek,  Aug.,  1929,  Lundell  468  (MBG,  US);  El 

Cayo  and  vicinity,  March-June,  1933,  Chanek  37  (MBG). 

El  Salvador:  vicinity  of  San  Salvador,  alt.  650-850  m.,  March  30-April  24, 
1922,  Standley  23617  (NY,  US)  ;  Huizucar,  April,  1929,  Calderon  2527  (FM,  US). 

Nicaragua:  chinandega:  Chinandega,  Jan.  20,  1903,  Baker  69  (G,  US); 

GRANADA:  env.  de  Granada,  Febr.,  1870,  Levy  427  (BB,  D) ;  Managua:  Momo- 
tombo,  June,  1895,  Smith  139  (G,  MBG,  NY,  US);  masaya:  southwestern  slopes 

of  Santiago  Volcano,  near  Masaya,  alt.  300-480  m.,  July  5,  1923,  Maxon  7666  (US). 
Costa  Eica:  guanacaste:  pentea  rocheuses  des  collines  de  Nicoya,  Jan.,  1900, 

Tondu2  13681  (B,  BB,  G,  US)  ;  sur  les  rochers  de  la  Baie  de  Salinas,  July,  1890, 

Pittier  2622  (BB,  Bx,  US) ;  autour  de  maisons  k  Santo  Domingo  de  Golfo  Dulce, 

May,  1896,  Tonduz  9919  (Bx,  US). 

Panama:  chiriquI:  vicinity  of  San  Felix,  alt.  0-120  m.,  Dec,  1911,  Pittier 

5289   (US);  cocl£:   Penonome  and  vicinity,  alt.  50-1000  m.,  Febr.  23-March  22, 
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1908,  Williams  620  (NT);  panamA:  Taboga  Island,  Jan.  25,  1935,  Allen  13S 
(MBG) ;  CANAL  ZONE:   Corozal,  Jan.  16,  1922,  Greenman  ^  Greenman  52W  (MBG). 

I  believe  that  the  foregoing  specimens  approximate  the  nat- 
ural distribution  of  P.  nihra,  augmented  considerably,  no 

doubt,  by  cultivation  and  escape.  The  specimens  following,  I 
believe  to  be  the  result  of  cultivation,  and  are  of  interest  chiefly 
from  the  standpoint  of  dynamic  floristics  of  cultivated  ru- 
derals.  Beside  the  following  records  from  America,  there  are 
also  many  herbarium  records  of  the  species  from  the  Philip- 

pine Islands,  Hawaii,  Formosa,  Indo-China,  India,  and  Africa, 
which  are  obviously  without  the  general  scope  of  this  paper. 

United  States:  Florida:  Miami,  cultivated,  Aug.  27,  1929,  Irving  s.n.   (US). 

Bermuda:  Somerset  Island,  planted,  Aug.  27-Scpt,  21,  1912,  Brown  ̂   Britton 
1009   (NT). 

Bahama  Islands:  andros:  Mastic  Pt.,  June,  1890,  Northrop  ̂   Northrop  601 
(B,  NY)  ;  Mangrove  Cay,  1904,  Brya7it  6  (G). 

Cuba:  camaguet:  Camaguey,  gardens,  April  2-7,  1912,  Britton  Brittori  4' 
Cowell  13218  (NY,  US);  Havana:  Santiago  de  la  Vega,  1904,  nermann  234 

(FM,  NT);  oriente:  prope  villam  Monte  Verde,  Jan.-Julj,  1859,  Wright  s.n, 
(G) ;  SANTA  CLARA:   Soledad,  Cicnfucgos,  Aug.  20,  1927,  Jack  5320  (NY). 

IIiSPANiOLA:   HAITI:   vicinity  of   St.   Louis   du  Nord,  cemetery,   April   7,   1929, 

Leonard  ^  Leonard  14597   (US)  ;  Massif  de  la  Selle,  Port-au-Prince,  Montfleury, 
Aug.  11,  1926,  ETcman  6618  (B,  S,  US) ;  vicinity  of  Cap  Haitien,  July  23,  1920, 
Leonard  5314  (NY,  US) ; 

Jamaica:  Stony  Hill,  Mount  Pleasant,  growing  in  open  situations,  July  21,  1912, 
Harris  11126  (G,  NY,  US)  ;  data  incomplete,  Alexander  s,n.  (NY), 

Puerto  Rico:  near  Ponce,  July  8,  1901,  Underwood  4-  Griggs  695  (NY,  US); 
Bayamon,  May  19,  1916,  Stevenson  5357  (US). 

Virgin  Islands:  st.  croix:  Bassin,  April  7,  1896,  EicTcseclcer  360  (G,  MBG, NY). 

Guadeloupe:  Basse-Terre,  introduit  et  cultive,  1899,  Buss  2839  (B,  NY). 

British  "West  Indies:  st.  vincent:  leeward  side,  second  growth,  naturalized 
sparingly,  alt.  100  ft.,  Oct.,  1890,  Smith  ̂   Smith  550  (B,  NY);  st.  kitts:  Moly- 
neaux  estate,  planted  along  road,  Sept.  8-Oct.  5,  1901,  Britton  4-  Cowell  278  (NY) 
GRENADA:  The  Bower,  St.  George ^s,  April  11,  1905,  Broadway  1799  (G,  NY) 
TTNION:  leeward  side  at  Chatham  Bay,  March  26,  1933,  Cooper  207  (NY)  ;  tobago 
Botanic  Garden  Station,  cultivated,  April  12,  1913,  Broadway  2994  (G,  MBG, 
MP,  S,  US). 

Colombia:  cauca:  La  Paila,  May,  1853,  Bolton  s.n.  (BB,  D,  G), 
Venezuela:  araqua:  La  Victoria,  alt.  2000  ft.,  Dec.  15,  1856,  Fendler  2108 

(G)  ;  Mission  Station  Maracay  (St,  Ottlien),  Oct.,  1925,  Zehntner  s.n,  (M)  ;  bolivar 
(?)  :   in  insula  Panuramae  (Orinoco),  date  lacking,  Bonpland  1138  (B), 
Brazil:  ceara:  planted  in  yards,  Maranguape,  Nov.  6,  1935,  Drouet  2678  (G)  ; 

matto  grosso:  Cuyaba,  Febr.  12,  1894,  Malme  1398  (S) ;  data  incomplete,  Wed- 
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dell  3423  (M);  minas  GERAES:  Serrados  Vertentes,  Aug.  22,  1882,  Gla^iou  14070 

(MP) ;  PARA:  Para,  May,  1820,  Martius  267  (M)  ;  data  incomplete,  Burchell  10069 

(G,  MP);   PERN-AMBUCO:    Tapera,  cultivated,  Febr.  9,  1934,  PicTcel  3504    (US). 
Ecuador:  chimborazo:  vicinity  of  Huigra,  mostly  on  the  Hacienda  de  Licay, 

cultivated,  said  to  come  from  the  coast,  Sept.  5,  1918,  Rose  Sr  'Rose  22528  (US) ; 
EL  ORG :  vicinity  of  Santa  Eosa,  Oct.  17-18,  1918,  Rose  ̂   Rose  23486  (US) ;  guatas  : 
westlich  Guayaquil,  Buschwald,  alt.  20  m.,  Nov,  7,  1933,  Schimpff  407  (MEG)  ; 
base  of  Cerro  Santa  Ana,  alt.  10  m.,  cultivated,  Dec,  6,  1934,  Mexia  6747  (MBG). 

Peru:  loreto:  forest,  Mishuyacu,  near  Iquitos,  alt.  100  m,,  Oct.-Nov,,  1929, 

King  100  (US)  ;  dense  forest,  Eio  Maranon  valley,  alt.  150  m.,  Aug.  20-Sept.  8, 
1929,  Killip  Smith  ̂   Dennis  29226  (US) ;  dense  forest,  Yurimaguas,  lower  Rio 

Huallaga,  alt.  135  m.,  Aug.  23-Sept.  7,  1929,  Killip  ̂   Smith  27710  (US). 

The  variability  of  the  corolla  color  of  P.  rubra  already  has 
been  discussed.  For  the  benefit  of  those  who  wish  distinction 

in  this  matter,  it  probably  is  permissible  to  recognize  the  fol- 
lowing color  forms,  which  represent  only  the  more  prevalent 

variations : 

P.  EUBRA  L.  forma  typica;  corolla  predominantly  rose  of 

varying  intensity;  usually  with  a  ̂* yellow  eye." 
P.  EUBEA  L.  forma  lutea  (R.  &  P.)  Woodson,  comb,  nov.:  co- 

rolla predominantly  yellow,  occasionally  flushed  with  rose 
without. 

P.  RUBRA  L.  forma  acutifolia  (Ait.)  Woodson,  comb,  nov.: 
I 

corolla  white,  usually  with  a  *  *  yellow  eye ; ' '  occasionally 
flushed  with  rose  without. 

P.  RUBRA  L.  forma  tricolor  (R.  &  P.)  Woodson,  comb,  nov.: 
corolla  predominantly  white,  but  the  outer  margin  of  the  lobes 

rose ;  usually  with  a  ̂ '  yellow  eye. ' ' 
Since  the  flower  color  usually  is  almost  completely  lost  in 

desiccation,  it  is  not  possible  to  cite  specimens  consistently  for 
each  of  these  formae.  P.  rubra  is  the  only  species  of  either 

Plumeria  or  IlimatantJius  with  flowers  other  than  white  **with 

a  yellow  eye";  hence  it  is  easy  to  assign  names  which  are  not 
represented  by  existing  specimens  when  the  flower  color  has 
been  noted  as  other  than  white,  as  in  the  case  of  P.  loranthi folia 

MuelL-Arg.,  represented  now  by  two  very  fragmentary  speci- 
mens from  southern  and  eastern  Brazil,  but  described  by  the 

author  as  probably  bearing  red  flowers.  The  type  of  P.  loran- 
thifolia  almost  unquestionably  is  an  escape  from  cultivation 
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referable  with  confidence  to  P.  rubra.  It  is  further  of  interest 

to  note  that  the  several  species  of  Plumeria  described  from 
Peru  by  Ruiz  &  Pavon  are  noted  by  the  authors  as  occurring 

**in  hortis";  doubtless  importations  from  Mexico  or  Central 
America  of  the  P.  rubra  complex. 

4.  Plumeria  obtusa  L.  Sp.  PI.  ed.  1.  1:  210.  1753;  A.  DC.  in 
DC.  Prodr.  8:  392.  1844;  Britton,  Bull.  Torrey  Bot.  Club.  42: 
505.  1915. 

var.  typica. 

Plumeria  Tenorii  Gasp.  Oss.  Plant.  Ort.  Boccad.  p.  20. 
1833;A.  DC.  inDC.  Prodr.  8:  391.  1844. 

Plumieria  obtusa  L.  p.  parvifiora  Griseb.  Mem.  Amer. 
Acad.  11.  8:  519.  1862. 

Plumieria  obtusaLt.  y.  laevis  Griseb.  Mem.  Amer.  Acad.  II. 
8:  519.  1862. 

Plumeria  clusioides  Griseb.  Cat.  PI.  Cub.  171.  1866 ;  Brit- 
ton, Bull.  Torrey  Bot.  Club  42:  504.  1915. 

Plumieria  emarginata  Griseb.  Cat.  PI.  Cub.  171.  1866; 
Britton,  Bull.  Torrey  Bot.  Club  42:  505.  1915. 

Plumieria  clusioides  Griseb.  var.  parvifiora  Maza,  Ann. 
Soc.  Esp.  Hist.  Nat.23:  273.  1895. 

Plumieria  KrugiiVrh.Sjmb,  Ant.  1:  387.  1900. 
Plumieria  baJiamensis  Urb.  Symb.  Ant.  1:  387.  1900. 
Plumieria  portoricensis  Urb.  Symb.  Ant.  1:  387.  1900. 
Plumieria  Marchii  Urb.  S\Tnb.  Ant.  3:  334.  1902. 

Plumiera  inaguensis  Britton,  Bull.  N.  Y.  Bot.  Gard.  3:  448. 
1905. 

Plumiera  jamaicensis  Britton,  Bull.  Torrey  Bot.  Club  37: 
356.  1910. 

Plumiera  confusa  Britton,  Bull.  Torrey  Bot.  Club  42:  505. 
1915. 

Plumiera  nipensis  Britton,  Bull.  Torrey  Bot.  Club  42:  505. 
1915. 

m 

Plumieria  venosa  Britton,  Bull.  Torrey  Bot.  Club  42:  506. 
1915. 

Plumeria  harahonensis  Urb.  in  Feddo,  Repert.  Spec.  Nov. 
14:  341.  1916. 
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Plumeria  apiculata  Urb.  in  Fedde,  Repert.  Spec.  Nov.  16: 
36.  1919. 

Plumiera  montana  Britton  &  Wils.  Bull.  Torrev  Bot.  Club 
50:  46.  1923. 

Plumeria  Ostenfeldii  Urb.  Dansk  Bot.  Arkiv  4^:  8.  pi.  2. 1924. 

Plumeria  heafensis  Urb.  Dansk  Bot.  Arkiv  4^:  9.  1924. 
Plumeria  dictyopliylla  Urb.  Symb.  Ant.  9:  239.  1924. 
Plumeria  estrellensis  Urb.  Svmb.  Ant.  9:  240.  1924. 

P?wmena£'A;mamiUrb.  Symb.  Ant.  9:  239.  1924. 
Plumeria  cuhensis  Urb.  in  Fedde,  Repert.  Spec.  Nov.  21: 

219.  1925. 

Plumeria  cayensis  Urb.  in  Fedde,  Repert.  Spec.  Nov.  21: 
218.  1925. 

P^wmeria  cwfiei/oZioHelwig,  Arkiv  f.  Bot.  22A^°:  44.  1929. F 

Plants  wholly  glabrous  throughout. 

Bahama  islands:  abaco:  coppice,  Eight-Mile  Bay,  Dec.  27,  1904,  Brace  1891 

(NY)  ;  acklin's:  Spring  Point,  Dee.  21-Jaji,  6,  1906,  Brace  4275  (NY)  ;  andros: 

Fresh  Creek,  June  11, 1890,  Northrop  ̂   Northrop  651  (B,  BB,  G,  NY)  ;  cat:  Nov. 

0,  1890,  Hitchcock  s.n.  (MBG) ;  crooked:  Gun  Bluff,  Jan.  9-23,  1906,  Brace 

4701  (NY);  eleuthera:  Eock  Sound  and  vicinity,  Febr.  21-22,  1907,  Britton  ̂  

Millspaugh  5565  (NY) ;  grand  ttjrk:  scmb,  Aug.  27-Sept.  1,  1905,  Nash  ̂   Taylor 

3799  (US);  great  Bahama:  coppice,  Finder's  Point,  Febr.  5-13,  1905,  Britton 

4-  Millspaugh  252S  (NY)  ;  gun  cay:  April  15,  1904,  Millspaugh  2316  (FM,  NY)  ; 

inagua:  Dec.  4,  1890,  HitchcocTc  $.n.  (MBG) ;  long  cay:  Hanna  Hill,  Dec.  7-17, 
1905,  Brace  4013  (NY,  US);  new  providence:  coastal  thickets  near  caves,  Aug. 

26,  1904,  Britton  ^  Brace  299  (G,  NY,  US);  HOG:  June  7,  1909,  Wilson  8424 

(NY)  ;  providenciales:  Dec.  19,  1907,  Wilson  7750  (NY)  ;  rum  cay:  Jan.  6,  1932, 

Fairchild  2570  (MBG,  TTS)  ;  ship  channel  cay:  on  rocks,  Febr.  17,  1905,  Britton 

4'  Millspaugh  2757  (NY);  south  caicos:  East  Harbor  and  vicinity,  March  6-7, 

1911,  Millspaugh  ^  Millspaugh  9233  (NY);  watling's:  Cockburn  Town  and  vi- 

cinity, March  12-13,  1907,  Britton  ̂   Millspaugh  6074  (NY);  west  caicos:   Dec. 
20,  1907,  Wilson  7757  (NY). 

Cuba:  camaguey:  vicinity  of  Pueblo,  Cayo  E-omano,  Oct.  8-9,  1909,  Shafer 

2470  (NY,  US)  ;  on  limestone  tuffs,  Pastelillo,  June  24,  1924,  ETcman  19070  (S)  ; 

Cayo  Sabinal,  ad  marginem  sylvae,  Oct,  17,  1922,  ETcman  15529  (B,  S) ;  Havana: 

Yata  Hills,  Guanabacoa,  July  19,  1917,  Leon  7337  (NY);  ad  Eio  Quezada  in 

cuabales.  May  27,  1923,  ETcman  16448  (B,  S) ;  matanzas:  near  Nueva  Gerona, 

Isla  de  Pinos,  June  4,  1904,  Curtiss  524  (B,  D,  G,  M,  MBG,  US)  ;  prope  Cardenas, 

in  rupibus  calcareis  ad  Varadero,  July  13,  1923,  ETcman  17138  (B,  S)  ;  pinar  del 

RIO:  in  Sierra  Organos,  May  8,  1922,  ETcman  13769  (B,  S)  ;  limestone  hills,  vicinity 

of  Sumidero,  July  28-31,  1912,  Shafer  13442  (US);  santa  clara:  Montes  de 
Bartolina,  Aug,  1,  1930,  Leon  14641  (NY) ;  common  on  rocks  near  Ciencquita, 

May  15,  1895,  Com'bs  36  (G,  MBG,  MP,  NY) ;  prope  urbem  Santa  Clara  in  palme- 
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citia,  June  13,  1922,  EJcman  14044  (B,  S)  ;  oriente:  Gu<ana  Kiver  basin,  Aug.  30, 
Guatan 

Jan 

BB,  Bx,  D,  G,  MBG,  MP). 

Jamaica:  Plato  Eoad,  alt.  3000  ft.,  June  19,  1899,  Earris  7791  (B) ;  Constant 
Spring,  alt.  600  ft.,  Aug.  12,  1895,  Camphell  5973  (B) ;  coral  rocks  on  seashore,  near 
Port  Antonio,  June  23,  1897,  Fredholm  3058  (US) ;  Great  Goat  Id.,  Old  Harbor 

man 

1899,  Millspaugh  1S29  (B). 

HlSPAmoLA:  HAITI:  limestone  terraces  west  of  Saline-Michel,  Presqu'ile  du 
Nord-Ouest,  Port-de-Paix,  Aug.  5,  1925,  Ekmann  4577  (B,  S,  US) ;  Massif  du  Nord, 
Bassin-Zinne,  alt.  300  m.,  May  9,  1926,  Ekman  6053  (S,  US) ;  Petite  Gonave  Is., 
July  9-10,  1920,  Leonard  5255  (B,  US) ;  vicinity  of  Basse-Terre,  Tortue  Is.,  March 
27,  1929,  Leonard  ̂   Leonard  1S505  (US) ;  Massif  des  Cahos,  Pet.  Riv.  de  I'Arti- 
bonite,  road  to  Mddor,  March  4,  1925,  Elcman  3381  (S)  ;  Massif  de  la  Hotte,  Morne 

town 
DOMINICAN 

Elcman  15486  (US) ;  Beata  Is.,  Febr.  23,  1922,  Ostenfeld  341  (B,  NT) ;  Distr.  de 
Moncion,  Prov.  Monte  Cristi,  Sept.  5,  prope  Barahona,  alt.  70  m.,  Aug.,  1911,  Fuertes 
941  (B,  G,  US). 

Puerto  Rico:  prope  Maricao,  in  declivibus  montis  "Alegrijo,"  Nov.  26,  1884, 
Sintenis  321  (B,  G,  US) ;  serpentine  hillside,  Santa  Ana,  near  Sabana  Grande,  Febr. 
9,  1915,  Britton  ̂   Cowell  4034  (US)  ;  Moca,  June  29,  1914,  Johnston  2055  (US)  ; 
Mona  Is.,  Dec.  20-21,  1913,  Stevens  6184  (NY). 

Honduras:   Coral  Rock,  Larger  Is.,  Swan  Islands,  April  2,  1912,  Nelson  77  (G). 

var.  sericifolia  (Wright)  Woodson,  comb.  nov. 
Plumeria    tuberculata    Lodd.    Bot.    Cab.    pL    681.  1822; 

A.  DC.inDC.Prodr.8:  393.  1844. 

Plumieria  sericifolia  Wright,  ex  Griseb.  Cat.  PL  Cub.  171. 
1866 ;  Britton,  Bull.  Torrey  Bot.  Club  42:  504.  1915. 

Plumieria   emarginata   Griseb.    (3.   sericifolia    (Wright) 
Gomez,  Anal.  Soc.  Esp.  Hist.  Nat.  23:  273.  1894. 

Plumieria  gihhosa  Urb.  Symb.  Ant.  3:  338.  1902. 
Plumieria  doming ensis  Urb.  SjTnb.  Ant.  3:  338.  1902. 
Plumiera  lanata  Britton,  Bull.  Torrey  Bot.  Club  42:  504. 

1915. 

Plumiera  trinitensis  Britton,  Bull.  Torrey  Bot.  Club  42: 
506.  1915. 

Plumeria  casildensis  Urb.  in  Fedde,  Eepert.  Spec.  Nov. 
21:  218.  1924. 

Plumeria  pilosula  Urb.  Symb.  Ant.  9:  238.  1924. 
Plumeria  leuconeura  Urb.  in  Fedde,  Report.  Spec.  Nov.  24: 

8.  1927. 
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Plumeria  multi-flora  Standi.  Field  Mus.  Publ.  Bot.  8;  33. 
1930. 

Lower  surface  of  leaves,  and  frequently  petioles  and  inflores- 
cence, more  or  less  conspicuously  pubescent ;  in  all  other  essen- 

tial details  similar  to  the  typical  variety. 

United  States:  Florida:  Key  West,  date  lacking,  Blodgett  s.n,  (US);  Miami, 
cultivated,  Aug.  22,  1929,  Irving  s.n.  (US). 
Bahama  Islands:  inagua:  Dec.  4,  1890,  Hitchcock  s.n,  (FM,  MBG,  NY). 

Cuba:  Havana:  CJojimar,  June  6,  1895,  Baker  5129  (B,  NY) ;  top  of  Loma  de 

la  Pita,  San  Miguel,  May  20,  1920,  Leon  Ekman  ^  Eoig  9117  (NY)  ;  mataneas: 

mouth  of  the  Bueyvaca,  Aug.  28,  1903,  Britton  #  Wilson  61  (NY) ;  in  Pan  de  Ma- 
tanzas,  solo  ealcares  in  sylvis.  May  30, 1923,  Ekman  16461  (B,  S) ;  oriente:  Sabana 

to  Maisi,  Dec.  13,  1910,  Shafer  7908  (NY) ;  prope  Guantanamo,  in  rupibus  calcareis, 
Sept.  24,  1914,  Ekman  IS909  (B,  S)  ;  data  incomplete,  Wright  2952  (BB,  D,  G, 

MBG,  NY,  US) ;  pinar  del  rig:  coastal  thicket.  Bay  Mariel,  Sept.  21,  1910,  Brit- 

ton 4"  Earle  7590  (NY)  ;  santa  clara:  dry  hillside,  La  Vigia  Hill,  Trinidad,  March 

14,  1910,  Britton  4"  Wilson  5514  (NY) ;  prope  Casilda,  in  fruticetia  litoralibus, 
March  28,  1924,  Ekman  18877  (B,  S). 

Hispaniola:  haiti:  Massif  de  la  Hotte,  limestone  hills,  July  23,  1926,  Ekman 

6483  (US)  ;  Massif  de  la  Selle,  limestone  cliffs,  July  20,  1926,  Ekman  6681  (S, 

US) ;  Presqu'ile  du  Nord-Ouest,  Port-dc-Paix,  May  3,  1925,  Ekman  3995  (S,  US)  ; 
prope  Cap  Haitien,  Dept.  du  Nord,  in  the  steep  limestone  rocks  of  Morne  La 

Vigie,  alt.  300  m.,  Dec.  1,  1924,  Ekman  2716  (B,  S) ;  Dominican  republic:  Azua, 

hill  north  of  town,  March  3,  1913,  Eose  Fitch  4-  Bussell  3862  (NY)  ;  rocky  scrub,  La 
Romana,  Dec.  1-3,  1909,  Taylor  378  (NY)  ;  Magna,  alt.  300-400  m.,  April  8,  1933, 
Valeur  969  (MBG,  NY)  j  in  thickets  toward  El  Pronton,  Cabo  Samana,  June  18, 

1930,  Ekman  15340  (S);  prope  Susua,  circa  Puerto  Grande,  in  rupibus  calcareis 
ad  maris  litus,  June  22,  1887,  Eggers  2593  (B). 

Mexico:  yucatan:  in  forest,  Chichen  Itza,  June  15,  1932,  Steere  1320  (MBG); 
southeast,  Kancabconot,  May,  1917,  Gaumer  23880  (FM,  MBG,  NY,  US). 

British  Honduras:  Honey  Camp,  Sept.,  1928,  Lundell  X  (US). 

5.  Plumeria  riLiroLiA  Griseb.  Mem.  Amer.  Acad,  IL  8;  519. 

1862;  Britton,  Bull.  Torrey  Bot.  Club  42;  504.  1915. 
Plumeria  stenophylla^JTh.  ^jv[ih.  A.ni.^\  237.  1924. 

Cuba;  oriente:  river  cliffs,  Ensenada  de  Mora,  March  26-29,  1912,  Britton 

Cowcll  4-  Shafer  12951  (US)  ;  Daiquiri,  in  collibus  calcareis  ad  Papaya,  Nov.  18, 
1916,  Ekman  8393  (B,  S) ;  prope  Palmarito  de  Cauto,  in  collibus  calcareis 

'^Mogote,"  alt.  300  m.,  April  10,  1918,  Ekman  9175  (B,  S) ;  Bayate,  Picote  im 
cacum,  mentis  c.  550  m.,  July  16,  1916,  Ekman  7409  (S)  ;  Maria  Pilar,  ad  Eio 

Baconas  in  collibus  siccis  (solo  eruptive),  Nov.  5,  1916,  Ekman  8236  (S)  ;  in 

rupibus  calcar.  ad  Kio  Jimbambay,  Sierra  de  Nipe,  April  27,  1919,  Ekman  9569 

(B)  ;  top  of  mountain,  Palmarito  de  Canto,  June  27,  1924,  Ekman  19087  (S)  ; 
data  incomplete,  1860,  Wright  1660  (B,  BB,  Bx,  D,  G,  MBG,  isotypes). 
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6.  Plumeria  alba  L.  Sp.  PI.  ed.  1.  1:  210.  1753;  A.  DC.  in 
DC.Prodr.8:  392.  1844;  K  Sch.  in  Engl.  &Prantl,  Nat.  Pflan- 
zenfam.  4^:  136.  1895. 

Plumeria  hypoleuca  Gasp.  Oss.  Piant.  Ort.  Boccad.  p.  20. 
1833 ;  A.  DC.  in  DC.  Prodr.  8:  392.  1844. 

Plumeria  hypoleuca  Gasp.  P.  angustifolia  Gasp.  Oss.  Piant. 
Ort.  Boccad.  p.  20.  1833. 

Plumeria  alba  L.  |3.  Jacquiniana  A.  DC.  in  DC.  Prodr.  8: 
392.  1844. 

Puerto  Eico:  coastal  thickets,  Dorado,  Fcbr.  13,  1914,  Britton  4-  Cowell  1499 
(NY,  US)  ;  Manati,  June  13,  1914,  Stevenson  548  (US) ;  Pajardo,  in  fruticetis, 
May  20,  1885,  Sintenis  163S  (G,  US)  ;  very  dry  hillside  with  cactus,  Agaves,  etc., 
Coama  Springs,  July  1,  1901,  Uiulerwood  4-  Griggs  543  (US) ;  Arecibo,  May  21, 
1913,  Stevens  1776  (NY) ;  thicket,  Vieques  Is.,  Tebr.  7,  1914,  Shafer  2766  (MBG, 
IsTY,  US)  ;  prope  Bayamon  in  petrosia  maritimis,  June,  1886,  Sialil  546  (B). 

Virgin  Islands:  st.  croix:  Salt  Eiver,  May  15,  1896,  Bichseclcer  S95  (G,  MBG, 
NY,  US)  ;  ST.  JOHN:  mountain  slopes,  rocky  soil,  June  22,  1921,  Morrow  147  (US)  ; 
ST.  THOMAS:  hillside  thicket,  Cowell  Point,  Jan.  31-Febr.  4,  1913,  Britton  Britton 

(NY (NY West  Indies:  anagada:  rocky  plain  near  settlement,  Febr.  19-20,  1913, 
Britton  ̂   Fishloch  1059  (NY);  antioua:  near  Cades  Bay,  Febr.  10,  1913,  IRose 
Fitch  4r  Mussell  3405  (NY,  US);  becquia:  data  incomplete,  Smith  4-  Smith  B99 
(G);  GRENADA:  Quarentine  Station,  St.  George's,  May  22,  1906,  Broadway  s.n. 
(NY)  ;  montserrat:  dry  hillside,  Bransby  Point,  Jan.  21,  1907,  Shafer  108  (NY, 
US);  TORTOLA:   rocky  hillside,  road  to  Sea  Cove  Bay,  Febr,  13-17,  1913,  Britton 

virgin 

19U,Fishlock  79  (NY). 
Trench   West  Indies:  guadeloute:  endroits   sees   et  rocailleux.   1903.    Buss 

MAKTINIQUE 

(B,  NY,  US). 
Indies:  st.  maetin 

(NY)  :  SABA 

This  certainly  is  the  most  constant  species  of  Plmneria.  The 

peculiar  form  of  ''puckered"  revolution  of  the  desiccated 
leaves  is  one  of  the  most  characteristic  features  of  P.  alba,  and 

is  well  shown  in  the  old  plates  in  Miller's  'Dictionary. ' 
7.  Plumeria  subsessilis  A.  DC.  in  DC.  Prodr.  8:  393.  1844. 

Plumeria Berterii ±,1)0.1111)0.8:  393.  1844. 

Plumeria  Jaegeri  Muell.-Arg.  Linnaea  30:  397.  1860. 
Hispaniola:  haiti:  Morne  Dumais,  in  declivibus  siccis,  alt.  1000  m,,  Aug.,  1916, 

Buch  1341   (B,  US) ;  Massif  de  la  Sclle,  between  Fort-Jacques  and  Cadets,  alt. 
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1100-1200  m.,  Sept.  7, 1924,  Elcman  1806  (S,  US) ;  Massif  des  Matheux,  Thomazeau, 

Morne-a-Cabrits,  alt.  350  m.,  May  17,  1928,  Elcman  9977  (B,  US)  ;  Port-au-Prince 
to  Petionville,  alt.  500  ft.,  hillside,  Sept.  6,  1903,  Nash  964  (NT) ;  arid  foothill, 

vicinity  of  Fond  Parisien,  £tang  Saumatre,  May  5-13,  1920,  Leonard  4150  (NY, 

US) ;  arid  foothills,  vicinity  of  Pctionville,  alt.  350  m.,  June  15-28,  1920,  Leonard 

4844  (NY,  US)  j  banks  along  road  from  Petionville  to  Port-au-Prince,  May  19-23, 
1929,  Leonard  #  Leonard  15822  (NY,  US)  ;  Monte  Cabrete,  Aug.  26,  1917,  CooTc 

Scofield  4"  Doyle  73  (US) ;  in  alpibus  mentis  La  Coupe,  June  30,  1928,  Jaeger  194 

(B,  G,  NY,  S,  US);  Dominican  kepublic:  vicinity  of  Constanta,  April  10-May 
15,  1919,  Abbott  s.n.  (US)  ;  Barahona,  alt.  300  m.,  March,  1911,  Fuertes  883  (B, 

D,  US)  ;  prope  Mamil  de  Ocoa,  alt.  300  m.,  in  declivibus  apricis,  Oct.,  1910,  Tuerck- 
heim  3754  (M,  NY) ;  Arroya  de  Voca,  March  20,  1922,  von  SchrenJc  S9  (MBG) ; 

Azua,  Bohios  del  Canal,  steep  hillside,  c.  750  m.,  March  26,  1929,  Elcman  12057  (B, 
S). 

The  peculiar  form  and  venation  of  the  foliage  render  this 
perhaps  the  most  distinctive  species  of  Plumerla.  Its  possible 
hybridization  with  other  species  is  treated  in  the  following 

paragraphs. 

EVIDENCES  OF  HYBRIDIZATION  IN  THE  GENUS  PLUMERIA 

As  one  examines  a  representative  suite  of  herbarium  speci- 
mens of  Plumeria  from  Hispaniola,  one  is  struck  by  the  great 

variability  of  the  plants  from  the  Republic  of  Haiti.  This  vari- 
ation is  not  more  or  less  quantitative,  as  that  of  P.  ohtusa  in 

Cuba,  for  example,  but  is  rather  conspicuously  qualitative  as 
well.  The  great  diversification  of  Plumerias  in  Haiti  has 

prompted  several  specific  segregates  by  Urban  and  Ekman. 

Far  from  producing'the  desired  result  of  more  concise  identifi- 

cation, however,  the  recent ' '  splitting ' '  of  species  has  led  only 
to  confusion  in  correlating  an  increasing  diversification  of  leaf 
forms  with  the  published  descriptions. 

In  an  attempt  to  solve  the  problem  of  variation  of  the  Haitian 
Plumerias,  one  is  confronted  at  the  outset,  as  has  been  implied, 
with  the  fact  that  Hispaniola  is  the  only  land  mass  where  such 
a  condition  occurs.  Secondly,  one  remembers  P.  suhsessilis, 
which  is  endemic  to  Hispaniola,  and  its  peculiar,  subsessile 
leaves  with  exceedingly  prominent  venation  with  secondary 

veins  abruptly  entering  the  midrib  at  a  conspicuously  decur- 
rent  angle.  The  occurrence  of  modifications  of  the  peculiar 
venation  of  P.  suhsessilis  is  found  to  a  greater  or  lesser  extent 
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in  specimens  of  the  recently  segregated  ̂ ^ species,''  together 
with  a  marked  tendency  toward  the  continuously  arcuate  or 
subhorizontal  venation  of  other  species  of  Plumeria;  and 

almost  at  once  suggests  the  explanation  of  the  coincident  vari- 
ability of  the  genus  in  Hispaniola  and  the  endemism  of  P.  sub- 

sessilis  upon  the  basis  of  interfertility  of  that  species  with 
other  neighboring  congeners. 

Beside  P.  suhsessilis,  both  P.  obtusa  L.  (two  varieties)  and 
P.  rubra  L,  occur  in  Haiti,  the  former  probably  indigenous,  the 
latter  doubtless  introduced.  The  characteristics  of  these  three 

putative  parents  of  the  supposed  hybrids  may  be  summarized 
as  follows : 

p.  subsessilis  A.  DC.  Leaves  oblong  to  oblong-obovate,  obtuse  to  very  abruptly 
acuminate,  subscssile,  8-24  cm.  long,  2.5-5.5  cm.  broad,  rather  delicately  mem- 

branaceous, the  secondary  veins  departing  from  the  leaf  margin  subhorizon- 
tally  or  In  a  broad  axe,  abruptly  entering  the  midrib  at  an  acute,  conspicuously 

decurrent  angle;  aestivation  of  corolla-lobes  somewhat  spiral;  flovrers  white 
'  *  with  a  yellow  eye  *  * ;  plants  wholly  glabrous. 

P.  rubra  L.  Leaves  broadly  elliptic,  obovate  to  oblong-oblanceolate,  obtuse  to  acu- 

minate, long-petiolate,  12-50  cm.  long,  3,5-15.0  cm.  broad,  firmly  membrana- 
ceous, opaque,  wholly  glabrous  to  densely  pubescent  beneath,  the  secondary 

venation  broadly  arcuate  to  essentially  rectilinear,  sometimes  entering  the  mid- 
rib in  an  inconspicuously  decurrent  fashion;  inflorescence  glabrous  to  more  or 

less  pubescent;  corolla  white  ̂ ^with  a  yellow  eye"  to  various  shades  of  rose 
and  yellow,  occasionally  particolored,  aestivation  of  the  lobes  strikingly  spiral. 

P.  obtusa  L.  Leaves  obovate  to  obovate-oblong,  obtuse  or  rounded  to  very  shortly 
acuminate,  3.5-18.0  cm.  long,  1.0-8.5  cm.  broad,  manifestly  petiolate,  coriaceous 
to  subcoriaceous,  more  or  less  lustrous  above,  wholly  glabrous  to  densely  pubes- 

cent beneath,  secondary  venation  continuously  oblique  or  subhorizontal,  essen- 
tially rectilinear,  directly  entering  the  midrib;  inflorescence  glabrous;  corolla 

white  **wdth  a  yellow  eye,"  aestivation  of  the  lobes  nearly  longitudinal  or  only 
slightly  spiral. 

As  one  examines  the  supposed  hybrids,  it  is  found  possible 
to  sort  them  roughly  into  two  groups  as  follows : 

Group  1:  Very  closely  resembling  P.  stibsessiUs,  but  leaves  with  less  characteristic 

venation,  and  with  petioles  0,5-2.5  cm.  long;  inflorescence  tending  to  be  pubes- 
cent in  some  cases,  and  leaves  more  nearly  elliptic,  but  still  rather  delicately 

membranaceous  and  not  at  all  coriaceous,  occasionally  somewhat  pubescent : 
HAITI:  Massif  des  Matheux,  July  15,  1924,  Ehman  904  (US);  Massif  des 

Matheux,  Thomazeau,  May  17,  1928,  Ehman  9975  (US)  ;  same  locality,  July  3, 
1927,  EJcman  8563  (B) ;  Morne  a  Cabrits,  July  14,  1924,  Ehman  889  (B,  type 
of  P.  longiflora  Urb.  &  Ekm.)  ;  Morne  a  Cabrits,  July  3,  1927,  Eyerdam  3  (G, 
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US) ;  in  territorio  Plaine,  July,  1900,  Bwh  348  (B,  type  of  P.  Paulinae,  NY, 
ISOTYPE);  in  Plaine  ad  M.  Mori,  July,  1897,  Picarda  1608  (B,  type  of 
P.  sienopetala  Urb.) ;  Gonaives,  plain,  alt,  400  ft.,  Aug,  16,  1905,  Nash  ̂   Taylor 
1774  (NY) ;  Massif  dea  Matheux,  Croix-des-Bouquets,  July  18,  1924,  Ehman 
97S  (US) ;  Coupe  de  Pintad,  Aug.  21,  1924,  CooTc  11  (NY,  US). 

Group  2:  Leaves  broadly  elliptic  to  obovate-elliptic,  broadly  acuminate,  12-35  cm. 
long,  3-11  cm.  broad,  firmly  membranaceous,  opaque  above,  densely  pubescent 
to  glabrate  beneath,  secondary  venation  mostly  broadly  arcuate,  frequently with 

occasi 

flowers  white  "with  a  yellow  eye,"  occasionally  "yellow  at  base,"  or  "bud 
purplish  without,"  aestivation  of  the  lobes  somewhat  spiral: 

HAITI:  Dog  Mountain,  vicinity  of  Bombardopolis,  Febr,  21-26,  1929,  Zeon- 
ard  ̂   Leonard  13531  (MBG,  US) ;  vicinity  of  Mole  St,  Nicholas,  Mole  Gorge, 
arid  thickets,  Febr.  16,  1929,  Leonard  ^  Leonard  3315  (US) ;  vicinity  of  Bas- 
sin  Bleu,  arid  mountain  several  miles  west  of  town,  April  17,  1929,  Leonard  ^ 
Leonard  14769  (US)  ;  trail  to  Moustique  Mts.,  vicinity  of  Bassin  Bleu,  April 

Jeremie 
Chaudes 

Massif  de  la  Selle,  propo  Nouvelle  Tourraine,  Aug.  7,  1924,  Elcman  1359  (B, 
TYPE  of  P.  discolor  Urb.  &  Ekm.,  US,  isotype);  Massif  de  la  Selle,  Eio  de lands 

Leonard 

Massif  des  Matheux,  May  8,  1927,  Blcman  8084  (US)  ;  Massif  de  la  Hotte, 
prope  Petit-Goave,  Aug.  1,  1926,  ETcman  6565  (B) ;  Port-au-Prince,  in  horto 
cult.,  Oct.  6,  1924,  ETcman  2053  (B) ;  inter  Massif  de  la  Selle  et  La  Hotte  prope 
Trouin,  in  collibus  ealc.  ad  rivulum,  500  m.,  alt.,  Nov.  5,  1924,  ETcman  2378  (B, type 

limestone 

(B,  US) ;  vicinity  of  Cabaret,  Baie  des  Moustiques,  Jan.  15,  1929,  Leonard  ^ 
Leonard  12033  (US)  ;  Massif  de  la  Selle,  between  Bois  d'Orm©  and  Dessoziers, 
April  19,  1926,  ETcman  5880  (B) ;  La  Brand  to  Mt,  Balance,  xerophytic  region, 
Aug,  15,  1905,  Nash,  4-  Taylor  1650  (NY) ;  Mt.  La  Mine,  vicinity  of  St.  Michel 
de  PAtalaye,  Nov,  19,  1925,  Leonard  7229  (NY,  US);  same  locality  [leaves 
intermediate  between  group  1  and  group  2],  Nov.  22,  1925,  Leonard  7351 
(6,  US). 

A  comparison  of  tlie  diagnoses  of  the  three  possible  parent 
species  and  the  two  groups  of  putative  hybrids  will  show  a  cer- 

tain connection  of  the  latter  for  P.  suhscssilis,  and  a  more  pro- 
nounced affinity  with  P.  rubra  than  with  P.  ohtusa,  evidenced 

in  group  2  by  the  large  leaves  of  outline  so  resembling  that 
characteristic  of  P.  rubra  that  even  Urban  called  attention  to  it 
(Symb.  Ant.  3:  337.  1902,  sub  P.  biglandulosa).  An  addi- 

tional indication  of  hybridity  involving  P.  rubra  may  be  the 
occasional  description  of  the  flower  color  by  collectors  as  *'yel- 
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low  at  the  base,"  and  ''buds  purplish  without,"  as  well  as  the 
occasional  pubescence  of  the  inflorescence. 

On  the  other  hand,  were  P.  ohtusa  involved  in  hybridization 
with  P.  suhsessilis,  one  would  expect  the  leaves  of  the  hybrids 

to  be  more  nearly  the  size  of  the  former 's,  both  with  respect  to 
the  lamina  and  the  petiole,  and  to  have  a  heavier  texture,  to- 

gether with  a  tendency  toward  an  obovate  outline.  P.  ohtusa 
might  also  be  expected  to  impart  to  its  progeny  flower  buds 

with  more  nearly  longitudinal  aestivation  of  the  corolla-lobes, 
and  without  a  tendency  toward  yellow  or  purplish  coloration 
of  the  corolla.  Upon  the  basis  of  the  foregoing  considerations, 
obviously  fallible  without  experimental  evidence  most  difficult 
at  the  moment  to  obtain,  a  fair  degree  of  confidence  may  be 

placed  in  ascribing  putative  hybridity  to  the  following  segre- 
gate species : 

Plumeria  rubra  L.  x  P.  subsessilis  A.  DO.  ( 1) 
Plumieria  higlandulosa  Urb.  S\Tiib.  Ant.  3:  337.  1902. 
Plumieria  Paulinae  Urb.  Symb.  Ant.  3:  336.  1902. 
Plumieria  stenopetala  Urb.  S^Tiib.  Ant.  3:  335.  1902. 
Plumeria  stenopetala  Urb.  var.  angustissima  Urb.  Arkiv  f. 

Bot.  17^:  50.  1921. 
Plumeria  longiflora  Urb.  &  Ekm.  in  Urb.  Arkiv  f.  Bot. 

20AS:  38.  1926. 

Plumeria  discolor  Urb.  &  Ekm.  in  Urb.  Arkiv  f.  Bot.  20A^: 
36.  1926. 

Plumeria  trouinensis  Urb.  &  Ekm.  in  Urb.  Arkiv  f.  Bot. 
20A'^:  37.  1926. 

At  this  point,  attention  should  be  called  to  the  fact  that  at 
least  some  of  the  putative  hybrids  of  P.  rubra  x  P.  subsessilis 
are  fertile,  producing  follicles  containing  perfectly  formed 
seeds. 

Hybrids  found  in  nature  very  rarely  range  themselves  in  a 
position  exactly  intermediate  between  either  parent;  therefore 
it  is  not  surprising  to  find  that  the  putative  hybrids  of  P.  rubra 
X  P.  suhsessilis  may  be  divided  roughly  into  two  groups,  favor- 

ing one  or  the  other  parent  in  gross  habit.  The  herbarium 
doubtless  has  its  difficulties  for  the  detection  of  hybridization, 
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but  the  methods  of  systematists  who  may  be  interested  in  the 
origins  of  their  exsiccatae  frequently  have  been  confirmed  by 

experimental  geneticists  and  cytologists  (of.  Clausen,  J.    Cyto- 
logical  evidence  for  the  hybrid  origin  of  Pentstemon  neotericus 

Keck.  Hereditas  18:  65-76.  1933;  Anderson,  E.  An  experi- 
mental study  of  hybridization  in  the  genus  Apocynum.  Ann. 

Mo.  Bot.  Gard.  23:  159-168.  1936). 
At  least  two  reasons  present  themselves  for  the  absence  of 

hybrids  from  the  Dominican  Republic  in  sharp  contrast  to  the 
abundance  from  Haiti.  Collections  from  the  former,  as  a 
whole,  are  far  fewer  than  from  Haiti.  Hybrids  may  very  well 
exist  undetected  under  such  conditions.  Another  considera- 

tion of  possible  importance,  however,  is  the  fact  that  although 
Haiti  is  approximately  one  half  the  area  of  the  Dominican  Re- 

public, the  population  is  nearly  three  times  greater.  P.  suh~ 
sessilis  is  indigenous  to  both  republics.  P.  rubra,  on  the  other 
hand,  is  introduced,  and  the  opportunities  of  hybridization 
might  well  be  greater  in  a  country  of  high  population  than  in 
one  more  sparsely  settled.  Several  botanists  have  noticed  the 
abundance  of  plant  hybrids  in  regions  disturbed  by  the  human 

population  (cf.  Wiegand,  K.  M.  A  taxonomist's  experience 
with  hybrids  in  the  wild.  Science  n.s.  81:  161-166.  1935;  An- 

derson, E.  Hybridization  in  American  Tradescantias.  Ann. 

Mo.  Bot.  Gard.  23:  511-525.  1936). 

EXCLUDED  OR  DUBIOUS  SPECIES 

(Literature  of  the  western  hemisphere  only) 

Plumeria  amhigua  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  37. 
1860  =  HiMATAisTTHus  PHAGEDAENiCA  (Mart.)  Woodsou,  Ann. 
Mo.  Bot.  Gard.  25:  199.  1938  (Plumeria  phagedaenica  Mart. 
in  Spix  &  Mart.  Reise  Bras.  3:  1128.  1831). 
Plumeria  angustifolia  Aubl.  PL  Guyan.  259.  1775,  nom. 

subnud.    Perhaps  equivalent  to  P.  rubra  L. 
Plumeria  articulataYQi\i\,^Qlog.2\  20.  1798  =  Himatanthus 

ARTicuLATA  (Vahl)  Woodsou,  Ann.  Mo.  Bot.  Gard.  25:  196. 
1938. 

Plumeria  attenuata  Benth.  in  Hook.  Jour.  Bot.  3:  245.  1841  = 
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HiMATANTHus  ATTENUATA  (Benth.)  Woodsoii,  Ann.  Mo.  Bot. 
Gard.  25:  197.  1938. 

Plumeria  hracteata  A.  DC.  in  DC.  Prodr.  8:  394.  1844  = 
HiMATANTHUs  BRACTEATA  (A.  DC.)  Woodson,  Ami.  Mo.  Bot. 
Gard.  25:  200.  1938. 

Plumeria  cuspidata  Glaziou,  Bull.  Soc.  Bot.  Fr.  52:  Mem.  3e. 

451.  1905.  nom.  subnud.  The  specimen  is  in  fruit  only,  and  cer- 
tainly is  not  apocynaceous. 

Plumeria  drastica  Mart,  in  Spix  &  Mart.  Reise  Bras.  2:  547. 

1828  =  HiMATANTHus  ARTicuLATA  (Vahl)  Woodsou,  Auu.  Mo. 
Bot.  Gard.  25:  196.  1938  (Plumeria  articulata  Vahl,  Eclog. 
Amer.  2:  20.  1798). 

Plumeria  fallax  Muell.-Arg.  in  Mart.  Fl.  Bras.  6*:  38.  1860  = 
HiMATANTHus  PHAGEDAENicA  (Mart.)  Woodson,  Ann.  Mo.  Bot. 

Gard.  25:  199.  1938  (Plumeria  phagedaenica  Mart,  in  Spix  & 

Mart.  Reise  Bras.  3:  1128.  1831)  in  part;  Himatanthus  artic- 
ulata (Vahl)  Woodson,  Ann.  Mo.  Bot.  Gard.  25:  196.  1938 

(Plumeria  articulata  Vahl,  Eclog.  Amer,  2 :  20.  1798)  in  part. 

Plumeria  florihunda  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  40. 
1860  =  Himatanthus  Sucuuba  (Spruce)  Woodson,  Ann.  Mo. 

Bot.  Gard.  25:  198.  1938  (Plumeria  Sucuuba  Spi'uce,  ex 

Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  40.  1860)  in  part;  Hima- 
tanthus niAGEDAENiCA  (Mart.)  Woodson,  Ann.  Mo.  Bot.  Gard. 

25:  199.  1938  (Plumeria  phagedaenica  Mart,  in  Spix  &  Mart. 
Reise  Bras.  3:  1128.  1831)  in  part. 

Plumeria  Hilariana  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  39. 
1860  =  Himatanthus  obovata  (Muell.-Arg.)  Woodson  var. 

puBERULA  (Muell.-Arg.)  Woodson,  Ann.  Mo.  Bot.  Gard.  25: 

201.  1938  (Plumeria  puberula  Muell.-Arg.  in  Mart.  Fl.  Bras. 
6^:  39.  1860). 

Plumeria  lancifolia  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  41. 
1860  =  Himatanthus  lancifolia  (Muell.-Arg.)  Woodson,  Ann. 
Mo.  Bot.  Gard.  25:  200.  1938. 

Plumiera  latifolia  Pilger,  in  Engl.  Bot.  Jahrb,  30:  183.  1901  = 
Himatanthus  obovata  (Muell.-Arg.)  Woodson  var.  puberula 

(Muell.-Arg.)  Woodson,  Ann.  Mo.  Bot.  Gard.  25:  201.  1938 

(Plumeria  puberula  Muell.-Arg.  in  Mart.  Fl.  Bras.   6':  39. 1860). 
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Plumeria  Marfii  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  37.  1860  = 
HiMATANTHUS     PHAGEDAENICA      (Mart.)      WoodsOIl,     AlUl.     Mo. 
Bot.  Gard.  25:  199.  1938  (Plumeria  phagedaenica  Mart,  in 
Spix&Mart.ReiseBras.  3:  1128.  1831). 

Plumeria  microcalyx  Standi.  Field  Mus.  Publ.  Bot.  4:  254. 
1929  =  HiMATANTHUS  AKTicuLATA  (VaU)  Woodson,  Ann.  Mo. 
Bot.  Gard.  25:  196.  1938  (Plumeria  articulata  Vahl,  Eclog. 
Amer.  2:  20.  1798). 

Plumeria  ohovata  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  40. 
1860  =  HiMATANTHUS  OBOVATA  (Muell.-Arg.)  Woodson,  Ann. 
Mo.Bot.  Gard.  25:  201.  1938. 

Plumeria  oligoneura  Malme,  Arkiv  f.  Bot.  21 A^:  6.  1927. 
See  note,  p.  201. 

Plumeria  phagedaenica  Mart,  in  Spix  &  Mart.  Reise  Bras.  3: 
1128.  1831  =  HiMATANTHUS  PHAGEDAENICA  (Mart.)  Woodson, 
Ann.  Mo.  Bot.  Gard.  25:  199.  1938. 

Plumeria  puherula  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  39. 
1860  =  HiMATANTHUS  OBOVATA   (Muell.-Arg.)   Woodson  var. 
puBERULA  (Muell.-Arg.)  Woodson,  Ann.  Mo.  Bot.  Gard.  25: 
201.  1938. 

Plumeria  revoluta  Huber,  Bull.  Soc.  Bot.  Geneve  H.  6:  200. 
1915  =  HiMATANTHUS  BRACTEATA    (A.  DC.)    WoodsOU,  AuU.  Mo. 
Bot.  Gard.  25:  200.  1938  (Plumeria  hracteata  A.  DC.  in  DC. 
Prodr.  8:  394.  1844). 

Plumeria  speciosa  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  36. 
1860  =  HiMATANTHUS  PHAGEDAENICA  (Mart.)  Woodsoii,  Ann. 
Mo.  Bot.  Gard.  25:  199.  1938  (Plumeria  phagedaenica  Mart,  in 
Spix  «&  Mart.  Reise  Bras.  3:  1128.  1831). 

Plumeria  Sucuuba  Spruce,  ex  Muell.-Arg.  in  Mart.  Fl.  Bras. 
6^:  40.  1860  =  Himatanthus  Sucuuba  (Spruce)  Woodson, Ann.  Mo.Bot.  Gard.  25:  198.  1938. 

Plumeria  tarapotensis  K.  Sch.  ex  Mgf.  Notizblatt  11:  339. 
1932  =  HiMATANTHUS  SucuuBA  (Spruce)  Woodson,  Ann.  Mo. 
Bot.  Gard.  25:  198.  1938  (Plumeria  Sucuuha  Spruce,  ex 
Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  40.  1860). 

Plumeria  velutina  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  38. 
1860  =  HiMATANTHUS  OBOVATA  (MucU.-Arg.)  Woodsou  var.  pu- 
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BERULA  (Muell.-Arg.)  Woodson,  Ann.  Mo.  Bot.  Gard.  25:  201. 

1938  (Plumeria  puherula  Muell.-Arg.  in  Mart.  Fl.  Bras.  6^:  39. 1860). 

Plumeria  Warmingii  Muell.-Arg.  Kjoeb.  Vidensk.  Meddel. 
p.  99.  1869  =  HiMATANTHus  oBovATA  (Mucll.-Arg.)  Woodson, 
Ann.  Mo.  Bot.  Gard.  25:  201.  1938  (Plumeria  ohovata  Muell.- 

Arg.  in  Mart.  Fl.  Bras.  6^:  40.  1860). 



A  BEVISION  OF  THE  GENUS  LOMATIUM 

MILDRED  E.  MATHIAS 

Besearch  Associate,  University  of  California 

The  genus  Lomatium  was  described  by  Rafinesque^  with  a 
single  species,  L.  villosum,  which  must  accordingly  be  taken  as 
the  type  of  the  genus.  Lomatium  villosum  was  based  on  a  plant 

collected  by  Bradbury  on  the  upper  Missouri,  and  character- 
ized as  having  white  flowers  and  being  entirely  villous.  It  so 

happens  that  there  are  only  three  species  of  this  genus  in  the 
region  where  Bradbury  collected,  namely  L.  foeniculaceum,  L. 
daucifolium,  and  L.  orientate.    L.  orientate  is  the  only  species 

of  the  three  having  white  flowers,  but  the  plants  never  are  en- 
tirely villous.  Although  Bradbury  collected  specimens  of  L. 

orientate,  it  seems  highly  improbable  that  Rafinesque  would 
term  the  plants  villous.  It  is  more  probable  that  in  the  dried 

specimens  the  flower  color  was  misinterpreted,  and  that  the 

plant  from  which  he  drew  his  description  was  the  yellow- 
flowered,  villous  L.  foeniculaceum  (Peucedanum  villosum  of 

Nuttall),  the  common  species  in  the  region  on  the  upper  Mis- 
souri visited  by  Bradbury. 

In  1820  SprengeP  proposed  the  name  Cogswellia  in  place  of 

Lomatium  Raf.  which  he  considered  to  be  antedated  by  Loma- 
tia  R.  Br.  (Proteaceae).  Recent  workers  have  used  both  Cogs- 

wellia and  Lomatium  in  dealing  with  numerous  species  errone- 

ously considered  by  numerous  writers^  to  be  congeneric  with 
the  European  Peucedanum  L. 

The  name  Lomatium  was  not  used  by  American  authors 

until  1900,  when  Coulter  &  Rose^  adopted  it  in  their  monograph 

^Eaf.  Journ.  Phys.  89:   101.  1819. 

*  Spreng.  in  Linn.  Syst.  Veg.  ed.  Roem.  &  Scliult.  6:   XL VIII.  1820. 
*cf.  S.  Wats.  Proc.  Am.  Acad.  11:  141.  1876,  footnote. 
*Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:  204.  1900. 
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of  the  Umbelliferae.   In  1908  Jones  °  adopted  the  generic  name 
Cogswellia,  considering  Lomatium  as  a  homonym  of  Lomatia 

R.  Br.    Coulter  and  Rose®  accepted  the  latter  viewpoint  in  a 
later  publication. 

The  name  Lomatium  Raf.  was  reinstated  in  1918  by  Mac- 
bride/  who  drew  attention  to  the  fact  that  Lomatia  R.  Br. 

(Proteaceae)  smd  Lomatium 'Raf.  (Umbelliferae)  cannot  prop- erly be  considered  as  homomnns,  and  that  the  retention  of  both 
is  provided  for  in  Article  57  of  the  International  Rules  of  Bo- 

tanical Nomenclature  (Article  70,  third  edition)  which  reads 

in  part:  ''When  the  difference  between  two  names,  especially 
two  generic  names,  lies  in  the  termination,  these  names  are  to 
be  regarded  as  distinct  even  though  differing  by  one  letter 

only. ' ' Since  the  monograph  by  Coulter  and  Rose,^  there  has  been 
no  complete  revision  of  the  species  of  this  complex  and  inter- 

esting genus.    Numerous  new  species  have  been  described,  and 

the  genus  has  been  treated  variously  by  authors  of  local  man- 
uals. It  is  still  considered  by  most  workers  as  one  of  the  most 

difficult,  because  least  understood,  of  the  North  American  gen- 
era of  Umbelliferae.  It  is  in  fact  the  largest  genus  of  the  fam- 
ily occurring  in  the  United  States.  In  distribution  it  is  limited 

to  the  western  United  States,  adjacent  Canada,  and  Mexico, 
extending  as  far  north  as  central  Saskatchewan  and  southward 
into  northern  Sonora  and  Lower  California.  Its  eastern  limits 

apparently  are  from  western  Minnesota  to  Missouri.  The 
greatest  number  of  species  are  found  in  the  Pacific  coast  states 

from  the  Columbia  River  area  in  eastern  "Washington  to  central 
California.  In  this  area  the  genus  has  reached  its  greatest 
diversity. 

The  writer  has  had  the  opportunity  of  making  field  studies 
throughout  most  of  this  area.  Herbarium  material  has  been 
studied  in  all  the  larger  herbaria  in  the  United  States  and  in 
many  private  collections. Whenever  necessary,  photograph 

'M.  E.  Jones,  Contr.  Western  Bot.  12:   30.  1908. 
«  Coult.  &  Rose,  Contr.  T.  S.  Nat.  Herb.  12:  448.  1909. 
'Macbr.  Contr.  Gray  Herb.  n.s.  53:   15.  1918. 
•  Coult.  &  Rose,  loc.  cit.  1900. 
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of  critical  specimens  "have  been  obtained  from  European  her- baria. 

The  study  of  this  genus  was  suggested  by  Dr.  J.  M.  Green- 
man  of  the  Missouri  Botanical  Garden.  The  writer  wishes  to 

take  this  opportunity  to  thank  him  again  for  his  valuable  and 

experienced  advice  and  assistance,  and  to  thank  the  curators  of 
the  numerous  herbaria  in  which  collections  have  been  studied 

and  the  many  collectors  who  have  contributed  material.  With- 
out access  to  a  large  amount  of  material  this  study  would  have 

been  impossible.  Unfortunately  there  is  space  in  this  paper  to 

cite  but  a  small  portion  of  the  material  examined,  and  for  the 

widely  distributed,  well-known  species  only  typical  specimens 
are  included. 

Flower  characters  are  relatively  constant  in  the  genus. 
Flower  color  varies  from  white  to  purple  and  yellow.  The 

fruit  is  always  dorsally  compressed,  with  the  lateral  wings 

usually  well  developed.  The  dorsal  ribs  are  obsolete  to  fill- 
form,  rarely  subalate.  The  oil  tubes  vary  from  one  to  many  in 

the  intervals  and  are  rarely  obscure.  The  stylopodium  is  ab- 
sent and  the  disc  never  inflated.  The  styles  are  filiform,  de- 

ciduous, or  persistent.  The  calyx  teeth  are  usually  inconspic- 
uous, especially  in  the  mature  fruit. 

The  plants  are  mostly  low-growing,  acaulescent,  or  caules- 
cent, from  a  globose  tuberous  or  elongated  subfusiform  root. 

The  stems  may  be  solitary  or  many  from  the  base,  and  are 

rarely  branching  above.  The  leaves,  rarely  entire  in  the  young 

plant,  are  ternatoly  to  pinnately  or  quinately  decompound ;  the 

leaflets  are  filiform,  sometimes  greatly  elongated,  to  suborbicu- 
lar  in  outline,  with  the  margins  usually  entire  but  sometimes 

dentate.  The  plants  are  glabrous  to  entirely  or  partially  vil- 
lous-tomentose.  The  involucre  may  be  present  or  absent  and 

is  usually  inconspicuous.  The  involucel  bracts  are  rarely  ab- 

sent and  vary  to  conspicuous,  ovate-oblong,  or  obovate  bract- 
lets.  The  umbel  is  always  compound  and  usually  spreading 
with  long  rays.    The  pedicels  are  rarely  less  than  2  mm.  long. 

In  this  paper  the  characters  of  peduncle,  ray,  and  pedicel 
length  refer  to  the  fruiting  condition  when  these  parts  have 
reached  their  maximum  lenerth. 
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LomatiumEaf.  Journ.  Phys.89:  101.  1819. 

Linn 

i  i 

Euryptcra  Nutt.  in  Torr.  &  Gray,  Fl.  N.  Am.  1:   629.  1840. 
Leihergia  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  3:  575.  1896. 
Cynomaratlmim  Nutt.  ex  Coulter  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:  244.  1900. 

Cogswellia  Raf."  ace.  to  Coult.  &  Nels.  Man.  Bot.  Centr.  Eocky  Mts.  362. 
1909,  in  err. 

Feuccdanum  of  American  authors,  not  of  Linn. 

Usually  low,  herbaceous,  acaulescent  or  short-caulescent, 
glabrous  or  pubescent  perennials,  from  globose  tubers  to  long, 
thickened,  subfusiform  roots.  Leaves  petiolate,  thin  to  sub- 
coriaceous,  ternately,  pinnately,  or  quinately  decompound; 
ultimate  leaf  divisions  few  to  many,  suborbicular  to  elongated, 
filiform,  crowded  or  remote;  petioles  broadened  into  sheaths 
at  least  toward  the  base.  Inflorescence  a  compound  umbel,  us- 

ually spreading ;  peduncles  equalling  to  exceeding  the  leaves ; 
involucre  mostly  absent,  never  conspicuous;  involucel  bracts 
rarely  absent,  filiform  to  obovate,  foliaceous  to  subscarious, 
distinct  or  connate ;  central  umbellets  and  central  flowers  us- 

ually sterile,  short-rayed,  and  short-pedicellate ;  flowers  green- 
ish-white, purple,  or  yellow ;  calyx  teeth  small ;  petals  ovate  to 

obovate  with  a  narrowed,  inflexed,  acute  to  acuminate  tip; 
stylopodium  lacking.  Fruit  ovate  to  linear,  flattened  dorsally ; 
lateral  wings  present ;  dorsal  wings  absent  or  filiform ;  wings 
thin;  oil  tubes  small,  one  to  many  in  the  intervals,  rarely  ob- 

scure, two  to  several  on  the  commissural  side ;  carpophore  di- 
vided to  the  base,  usually  persistent. 

Type  species  :  Lomatium  villosum  Raf.  Jour.  Phys.  89:  101. 
1819  (L.  foeniculaccum  (Nutt.)  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  222.  1900). 

KEY  TO  THE  SPECIES 

A.  Peduncles  not  enlarged  at  the  apex. 

B.  Fruit  more  or  less  deeply  emarginate  at  each  end,  the  wings  distinct  on 
each  side  of  the  body;  leaflets  mostly  broad  in  outline, 

C.  Leaf  segments  not  pinnatifid,  merely  toothed  or  sometimes  3-lobed. 
E.  Leaves  1-2-ternate;  wings  thickened,  much  broader  than  the  body, 

oil  tubes  solitary  in  the  intervals;  plants  of  southern  California 
  1.    L,    lucidum 
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EE.  Leaves  ternate-pinnate;  wings  thin,  about  equalling  to  broader  than 
the  body ;  oil  tubes  1-3  in  the  intervals. 

I.  Fruit  broadly  elliptical;   plants  mostly  low,  of  Napa  and  Lake 
counties,  California   2.  L.  repostum 

IL  Fruit  suborbicular;  plants  mostly  taller,  of  southern  Oregon  and 
adjacent  California   3.  L.  Howellii 

CC.  Leaf  segments  pinnatifid,  usually  incised, 

F.  Leaf  blades  large,  longer  than  the  petioles;  fruit  12-15  mm,  long; 
plants  of  San  Nicolas  Island,  California   5.  L,  insulare 

FF.  Leaf  blades  smaller,  mostly  equalling  or  shorter  than  the  petioles; 

fruit  7-10  mm.  long;  plants  of  the  California  mainland. 
J.  Leaf  segments  acerose-tipped;  wings  less  than  half  the  width  of 

the  body;  plants  of  the  eastern  slopes  of  the  Sierra  Nevada 
Mts.,  Inyo  Co.,  California   6.  L,  rigidum 

JJ.  Leaf  segments  not  acerose-tipped;  wings  broader  than  the  body; 
plants  of  Monterey  and  San  Luis  Obispo  counties,  California. 

O.  Foliage  green;  fruiting  rays  0.8-2,5  cm.  long,  pedicels  3-6  mm. I 

long   4.  L,  parvifolifum 

00.  Foliage  pale;  fruiting  rays  3-6.5  cm.  long,  pedicels  7-17  mm, 
long   4a.  L,  parvifolium  var.  pallidum 

BB.  Fruit  not  emarginate  or  scarcely  so,  tlie  wings  more  or  less  joined  above 
and  below  the  body;  leaflets  mostly  narrow. 

D.  Plants  mostly  low,  from  globose  or  somewhat  elongated  tubers;  leaves 
mostly  small. 

G,  Ovaries  and  fruit  variously  pubescent. 
K.  Flowers  white  or  purple;  involucel  bracts  absent  or  setaceous. . . . 
  7.  L.  Gormani 

,  Flowers  yellow;  involucel  bracts  distinct,  obovate  or  connate. 

P.  Tuber  deep-seated,  oblong;  involucel  bracts  united  nearly  to  the 
apex;  fruit  ovate,  sessile  or  subsessile;  oil  tubes  obscure. . . . 
  14.  L.  Watsoni 

PP.  Tuber  globose  or  occasionally  elongated;  involucel  bracts  dis- 
tinct,   obovate,    scarious-margined;    fruit    oblong,    pedicels 

about  2-4  mm.  long;  oil  tubes  prominent   17.  L.  Cons 
GG.  Ovaries  and  fruit  glabrous. 

L.  Involucel  bracts  absent  or  inconspicuous. 
Q.  Plants  caulescent,  alternately  branched  above;  flowers  yellow; 

fruiting  pedicels  4-8  mm.  long   16.  L.  ambiguvm 
QQ.  Plants   acaulescent  or   short-caulescent,   not   branched  above; 

flowers  white;  fruit  subsessile   8.  L,  Piperi 
LL.  Involucel  bracts  present,  conspicuous. 

E.  Leaflets  few;  fruit  linear,  1-1.5  mm.  broad,  constricted  toward 
the  apex,  the  wings  almost  obsolete   9.  Z.  orogenioides 

ER.  Leaflets   several   to   many;    fruit   ovate  to  linear-oblong,   2-6 
mm.  broad,  not  constricted  above,  the  wings  obvious, 

W.  Involucel  bracts  linear  to  linear -lanceolate,  sometimes  more 
or  less  connate, 

f.  Leaflets  filiform  to  linear,  mostly  elongated,  up  to  8  cm. 
long;  flowers  white  or  yellow. 



[Vol.  25 
230  ANNALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

n.  Flowers  yellow  j  oil  tubes  solitary  in  the  intervals 

  15.  L,  Jeptocarpum 

uu.  Flowers  w^hite;  oil  tubes  several  in  the  intervals. 
0.  InvoTucel  bracts  distinct;   fruiting  pedicels  lax,  6-17 

nun.  long   10.  L.  farinosum 
00,  Involucel  bracts  more  or  less  connate;  fruiting  pedicels 

suberect,  2-5  mm.  long   11.  L,  Geyeri 
tt.  Leaflets  short-linear,  up  to  5  mm.  long;  flowers  white, 

w.  Umbels  2-5-rayed,  fruiting  rays  1-2  cm.  long,  pedicels 

3-4  mm.  long;  fruit  ovate,  5  mm.  long.  .12.  L.  Hendersojii 
WW.  Umbels    12-17-rayed,    fruiting   rays    2,7-5,5    cm.    long, 

pedicels  8-12  mm,  long;  fruit  linear-oblong,  7-10  mm. 
long   13,  L,  Canhyi 

WW.  Involucel  bracts  obovate,  sometimes  connate. 

g.  Plants  acaulescent;  oil  tubes  2-4  in  the  intervals   

gg.  Plants  caulescent;  oil  tubes  solitary  in  the  intervals 

18.  L.     montanum 

19,  L,   circumdatv/m 
Plant 

roots,  sometimes  with  a  very  deep-seated  tuber. 
H,  Leaves  decompound,  dissected  into  numerous  small  segments. 

M,  Ovaries  and  young   (sometimes  mature)  fruit  variously  pubes- 
cent or  roughened. 

S.  Involucel  bracts  oblanceolate  to  obovate. 

X,  Umbels  5-13-rayed;  wings  mostly  broader  than  the  body* 
h.  Mature  fruit  glabrous   21.  L.  utriculatum 

hh.  Mature  fruit  papillate. . .  .21a.  L,  ntriculatum  var.  papillatum 

XX,  Umbels  14-25-rayed;  wings  ecjualling  the  body   
  20.   L.   'vaginatiwi 

SS.  Involucel  bracts  mostly  linear,  never  obovate,  sometimes  reduced 
to  a  sheath. 

Y.  Young  fruit  more  or  less  granulate-roughened;  plants  with 
one  or  more  upper  stem  leaves. 

i.  Petioles  with  a  conspicuous  white  scarious  margin;  plants  of 
the  northern  Rocky  Mts   36.  L,  Sandhergii 

ii.  Petioles  without  a  conspicuous  white  scarious  margin;  plants 
of  Plumas  Co.,  California   25c.  L.  Plummerae  var.  Helleri 

YY.  Young  fruit  variously  pubescent,  not  granulate-roughened; 
plants  acaulescent  or  with  stem  leaves  from  near  the  base, 

j.  Involucel  bracts  mth  a  conspicuous  scarious  margin,  never 
tomentose  nor  villous   24,  L.  nevadense 

jj.  Involucel  bracts  not  conspicuously  scarious-margined,  more 
or  less  tomentose  or  villous. 

X.  Plants  acaulescent,  usually  low,  up  to  3,  rarely  5,  dm.  tall, 
y.  Plants  more  or  less  villous  throughout;  petioles  shorter 

than  the  leaf  blades, 

p.  Petioles  1-2.5  cm,  long,  usually  sheathing  through- 
out; flowers  yellow,  tinged  with  purple;  plants  of 

the  Great  Basin   26.  L,  MacDmiffoli 
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pp.  Petioles  3-8  cm.  long,  sheathing  about  to  the  mid- 

dle;   flowers  yellow;   plants  of  the  Great  Plains 

  28.  L.  foeniculaceum 

jj.  Plants  hoary-pubeseent,  never  villous;  petioles  longer 

than  the  leaf  blades;  plants  of  the  deserts  of  Cali- 
fornia and  adjacent  Nevada   32.  L.  mohavense 

XX.  PlaJits  short-caulescent,  rarely  acaulescent,  mostly  taller, 

up  to  5  dm.  tall, 

(d).  Petals  glabrous;    fruit  narrowly  oblong,  sparingly 

pubescent  with  long  hairs   34.  L.  macrocarpnm 

(dd).  Petals  tomentose;  fruit  ovate-oblong  to  orbicular, 

densely  pubescent, 

(m).  Pedicels  mostly  longer  than  the  mature  fruit; 

wings   broader    than   the   body,   membranous, 

thinly  pubescent  to  glabrate. . ,  ,31,  L.  dasycarpum 

(mm).  Pedicels  mostly  shorter  than  the  mature  fruit; 

wings   narrower   than  to   equalling  the   body, 

somewhat  thickened,  tomentose.  .33.  L.  tomentoswm 
MM.  Ovaries  and  fruit  glabrous. 

T.  Involucel  bracts  absent. 

Z.  Foliage  and  peduncles  pubescent;  umbels  2— 7-rayed 
38.  L,  Engelmannii 

ZZ.  Foliage  and  peduncles  glabrous,  rarely  scaberulent;  umbels 
5-16-rayed. 

k.  Flowers  white;  fruiting  pedicels  6-10  mm.  long;  plants  of 

Mariposa  Co.,  California   35.  L.  CongSoni 

kk.  Flowers  creamy -white  to  yellow;  fruiting  pedicels  less  than 

6  mm.  long  except  in  39(u 

z.  Leaf   segments  filiform,   3-8   mm.   long;    plants   of   the 
southern  Sierra  Nevada  Mts.,  California 

37.  L.  Torreyi 

ZZ.  Leaf  segments  ovate,  1-2  mm.  long;  plants  of  the  north- 
ern coast  ranges  and  Cascades,  British  Columbia  to 

Oregon. 

q.  Flowers  creamy- white ;  pedicels  1-6  mm.  long 

qq.  Flowers  lemon-yellow;  pedicels  8-16  mm.  long 

39.  Zr.  angiostatum 

39a.  L.  angustatum  var.  flavum 

TT.  Involucel  bracts  present. 

a.  Involucel  bracts  obovate,  sometimes  connate. 

m.  Plants  usually  with  several  stem  leaves,  pilose. .  .22.  L.  Vaseyi 

mm.  Plants  without  or  with  one  stem  leaf,  glabrous  to  pubes- 
cent. 

a.  Plants  glabrous  or  slightly  pubescent;  flowers  yellow, 

r.  Plants  caespitose;  leaflets  crowded;  plants  of  montane 

Montana  to  Oregon   18.  L.  montanum 

rr.  Plants  not  caespitose;  leaflets  distinct;  plants  not  mon- 
tane, of  the  coast  ranges,  California, 

(e).  "Wing  margins  smooth   23.  L.  caruifolvum 
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(ee).  Wing  margins  denticulate 
  23a.  L.  caruifolium  var,  denticulatum 

aa.  Plants  scaberulent  to  densely  pubescent;  flowers  white* 

s.  Plants  soft-puberulent;  involucel  bracts  distinct;  fruit- 
ing rays  subequal;  plants  of  the  Great  Plains  and 

eastern  foothills  of  the  Rocky  Mts   30.  L.  orientole 
9S.  Plants  pubescent;  involucel  bracts  connate,  sometimes 

reduced;  fruiting  rays  unequal;  plants  of  the  Great 
Basin. 

(f).  Wings  narrower  than  the  body,  dorsal  ribs  incon- 
spicuous  24a.  L.  nevadense  var.  ParishU 

(ff).  Wings   broader   than   the   body,   dorsal  ribs   con- 
spicuous  24b.  L.   nevadeTise  var.  psendorientaJe 

aa,  Involucel  bracts  filiform  to  linear-lanceolatej  never  obovate, 
n,  Involucel  bracts  more  or  less  tomcntose  or  villous. 

6.  Flowers  white;    involucel  bracts   distinct,  equalling   to 
greatly  exceeding  the  flowers. 

t  Wings  narrower  than  to  equalling  the  body 
34,  L.  macrocarpwm 

it.  Wings  broader  than  the  body 
  34a.  If.  viacrocarpum  var.  ellipticv/m 

hh.  riowers  yellow;    involucel  bracts   connate  to  above  the 
middle,  equalling  the  flowers   29.  L.  daucifolvwm 

nn.  Involucel    bracts    glabrous    or    minutely    and    sparingly 
roughened. 

c.  Plants  more  or  less  pubescent, 

u.  Flowers  yellow;  plants  mostly  low,  less  than  3  dm.  tall; 
plants  of  the  Great  Basin. 

(g).  Involucel  bracts  distinct;  fruiting  pedicels  5-10 
mm.  long;  wings  about  half  the  width  of  the 
body;  oil  tubes  several  in  the  intervals   

  27.  L,  juniperinum 

(gg).  Involucel  bracts  connate   at  the  base;    fruiting 
pedicels  4-6,  rarely  10,  mm.  long;  wings  nearly 
as  broad  as  the  body;  oil  tubes  solitary  in  the 
intervals. 

(n).  Fruit  oblong  to  oblong-ovate,  9-13  mm.  long 
25a.  L.  Plummerae  var.  Sonnet 

(nn).  Fruit  ovate,  8  mm.  long 
  25b.  L.  Plummerae  var.  Austinae 

uu.  Flowers  white;  plants  usually  taller,  up  to  4.5  dm.  tall, 
(h).  Plants  soft-puberulent;  rays  subequal;  plants  of 

the  Great  Plains  and  eastern  foothills  of  the 

Rocky  Mts   30.  L.  orientole 
(hh).  Plants  pubescent;    rays  unequal;   plants   of   the 

Great  Basin. 

Wings  narrow 
nevadeTise 
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(oo).  Wings  broader  than  the  body,  dorsal  ribs  con- 
spicuous. .  .24b,  L.  nevadense  var.  pseudorientale 

cc.  Plants  glabrous  or  occasionally  slightly  scaberulent,  never 

pubescent  J  flowers  yellow  or  purple. 
IV.  Plants  acaulescent  or  with  a  pseudoscape. 

(i).  Leaflets  filiform,  mostly  elongated,  up  to  4.5  cm, 

long;  flowers  purple;  plants  of  Napa  Co.,  Cali- 
fornia  23c.  L.  caruifolium  var,  purpure^um 

(ii) .  Leaflets   linear    to    ovate-oblong,   rarely    filiform, 

usually  shorter,  up  to  11  mm.  long;  flowers  yel- 
low; plants  of  the  Great  Basin. 

(p).  Plants  up  to  6.1  dm,  tall;  leaves  broadly  ob- 

ovate,  the  blades  large,  10.5  cm.  or  longer ;  in- 
volucel  bracts  shorter  than  the  flowers 

  40.  L,  Grayi 

(pp).  Plants  low,  up  to  3  dm.  tall;  leaves  ovate  to  ob- 
long, the  blades  smaller,  less  than  10.5  cm. 

long;  involucel  bracts  equalling  the  flowers, 

(r).  Leaves  minutely  papillose  above;  wings  one- 
half  to  equalling  the  body,  oil  tubes  solitary 
in  the  intervals   41.  L.  serpentinum 

(rr).  Leaves  glabrous  above;  wings  less  than  half 

the  width  of  the  body,  oil  tubes  3-6  in  the 
intervals   42.  L.  Donnellii 

WW.  Plants  short-caulescent, 

(j).  Leaflets  remote,  mostly  elongated,  up  to  45  mm. 

long;    plants   of   the   western   foothills   of   the 
Sierra  Nevada  Mts.,  California 
  23b.  L.  caruifoUum  var.  marginatv/m 

(jj).  Leaflets  crowded,  shorter,  up  to  11  mm.  long. 

(q).  Petioles  entirely  sheathing;   fruit  acute  at  the 

apex;   plants  of  east-central  California  and 
adjacent  Nevada   25.  L,  Plummerae 

(qq).  Petioles  partially  sheathing;   fruit  rounded  at 
tlie  apex, 

(s).  Involucel  bracts  sparingly  hispid;  oil  tubes  3 
in    the   intervals ;    plants    of    southwestern 
Oregon   43.  L.  Nelsonianum 

(ss).  Involucel  bracts  glabrous;   oil  tubes  solitary 

in  the  intervals;  plants  of  the  Great  Basin 
  40.   L,   Grayi 

HH.  Leaves  with  mostly  few  divisions,  ternately  or  pinnately  divided, 
the  leaflets  mostly  remote. 

N.  Plants  acaulescent  or  short-caulescent;  leaves  1-2-pinnate,  rarely 
3 -pinnate. 

U.  Foliage  variously  pubescent, 
b.  Leaves  entirely  pubescent. 

0.  Ovaries  and  fruit  pubescent   45,  L.  oreganv/m 
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00.  Ovaries  and  fruit  glabrous. 

J,  Leaves  pinnate;  plants  less  than  1  dm.  talL.44,  L,  minimum 

dd.  Leaves  mostly  2-3-pinnate;  plants  1  dm.  or  more  talL 

y.  Pedicels  6-17  mm.  long;  wings  equalling  to  broader 
than  the  body;  plants  of  southwestern  Colorado. . . . 
  47.  L,   Eastwoodae 

yy.  Pedicels  (2?)-9  mm,  long;  -wings  less  than  half  the 
width  of  the  body;  plants  of  southwestern  Utah   
  48.   L.   scabrwm 

bb.  Leaves  glabrous  except  for  ciliolate  margins. , .  .49.  L.  cUiolatum 
UU.  Foliage  glabrous. 

c.  Leaves  2-3-pinnate. 

p.  Plants  short-caulescent,  1.2-2.5  dm.  tall;   involucel  bracts 
foliaceous,  ovate-lanceolate;   fruit  ovate,  5-8  mm.  long 
  50.   L>   concinnum 

pp.  Plants  acaulescent,  1,5-5  dm.  tall;  involucel  bracts  linear; 
fruit  oblong,  7-13  mm.  long, 

€,  Peduncles  equalling  to  somewhat  exceeding  the  leaves; 

pedicels  10-17  mm.  long;  wings  equalling  or  somewhat 
broader  than  the  body   51.  L.  Parryi 

ee.  Peduncles  usually  greatly  exceeding  the  leaves;  pedicels 

3-7  mm.  long;  wings  about  half  the  width  of  the  body. 
0,  Leaflets  remote,  10-50  mm.  long;  plants  tall,  stout   
  52.   L.   Nui  tallii 

zz.  Leaflets  crowded,  1-4  mm.  long;  plants  lower,  slender. 
(k).  Leaves  bipinnate,  pinnae  few,  remote 

40a.  L,  Grayi  var.  dcpaupcratuvi 

(kk).  Leaves   tripinnate,  pinnae   many,  crowded 
53.  X.   nallii 

cc.  Leaves  pinnate,  rarely  bipinnate. 
q.  Plants  less  than  1  dm.  tall;  leaf  blades  less  than  2.5  cm. long. 

/.  Plants  acaulescent,  1-3.5  cm.  tall;  rays  3-12  mm.  long; 
plants  of  southwestern  Utah   44,  i.  minimum 

ff.  Plants  caulescent  with  one  stem  leaf,  5-8  cm.  tall;  rays 
1.5-2  mm.  long;  plants  of  the  Wallowa  Mts.,  Oregon 
  46,  L,   Greenmanii 

qq.  Plants  more  than  1  dm.  tall;  leaf  blades  more  than  2.5  cm. long. 

.7*.  Leaflets  ovate,  crowded;  fruit  13-16  mm,  long;  plants  of 
high  Cascade  Mts.,  Oregon   54.  i.  Ma/rtindalei 

jj.  Leaflets  linear  to  lanceolate,  remote;   fruit  less  than  12 
mm.  long;  plants  of  the  Great  Basin  mountains. 

r 

(a).  Umbels  3-6-rayed;  pedicels  4-10  mm.  long   
  52a.  L,  Nuitallii  var.  alpinum 

(aa).  Umbels  ̂ -ll-rayed;  pedicels  1-4  mm.  long. 
(1).  Leaflets  lanceolate,  2-6  mm.  broad;   central  rays 

sterile   55.  L.  latUobum 
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(11).  Leaflets  linear,  about  1  mm,  broad;  central  rays 
fertile   56.  L.   megarrhi^vm 

NN.  Plants  mostly  caulescent,  tall;  leaves  ternate-pinnately  or  qui- 
nate-pinnately  divided. 

V.  Plants  variously  pubescent. 

d.  Ovaries  and  young  fruit  glabrous. 

r.  Leaflets  linear;  fruit  7-14  mm.  long, 

Tc,  Leaves  biternate ;  involucel  bracts  shorter  than  the  pedi- 
cels;   fruit  7-14  mm,  broad,  the  vrings  equalling  to 

broader  than  the  body   57.  L.  simplex 

Tele,  Leaves   ternate-pinnate ;    involucel  bracts   equalling   the 

pedicels;  fruit  3-5  mm.  broad,  the  wings  narrower  than 
the  body   58.  L,  triterTiaium 

rr.  Leaflets  ovate-lanceolate  to  obovate;  fruit  13-22  mm.  long 
  58a,  Tj,  triternatum  var.  anomdlum 

dd.  Ovaries  and  young  fruit  pubescent. 

s.  Leaves  biternate;  wings  equalling  to  broader  than  the  body 
57a.  X.  simplex  var.  leptophyllnm 

ss.  Leaves  ternate-pinnate;  wings  narrower  than  the  body, 
w.  Leaflets  elongated,  up  to  14.5  cm.  long. 

(b).  Leaflets  linear;  involucel  bracts  few  or  absent.,,. 
58d.  L,  triternatum  var.  alatum 

(bb).  Leaflets  linear  to  ovate-lanceolate;  involucel  bracts 
several,  equalling  the  pedicels 

58b.  L.  triterTiaium  var.  macrocarpwm 

mm.  Leaflets  shorter,  up  to  2.2  cm.  long. 

(c).  Plants  low,  up  to  3.5  dm.  tall;  pedicels  1-4  mm. 
long;  fruit  6-8  mm,  long 
  58c.  L.  triternatum  var.  brevifolium 

(cc).  Plants  9-21  dm,  tall;  pedicels  6-17  mm.  long;  fruit 
24-28  mm.  long. . .  .61a.  L,  SuTcsdorfii  var.  Thompsonii 

W.  Plants  glabrous  or  rarely  slightly  scaberulent,  never  pubescent. 

e.  Plants  9-21  dm.  tall;  fruit  15-32  mm.  long   61.  L,  SuTcsdorfii 
ee.    Plants  1-5.6  dm.  tall;  fruit  6-13  mm.  long, 

t.  Stems  simple;  leaflets  filiform  to  linear;  fruit  never  reflexed. 

71,  Plants  1-2.2  dm.  tall;  leaflets  few;  involucel  bracts  pres- 
ent; fruit  11-13  mm.  long   59.  X.  Cusickii 

nn^  Plants  2.5-3.7  dm.  tall;  leaflets  many;  involucel  bracts 
usually  absent;  fruits  6-10  mm.  long. . .  .60,  L,  laevigatum 

tt.     Stems  few-branched;  leaflets  linear-lanceolate  to  oblance- 
olate ;  fruit  usually  reflesed   62.  i.  Brandegei 

AA,  Peduncles  swollen  at  the  apex   63.  L.  nu/Jicaule 

1.  Lomatium  lucidum  (Niitt.)  Jepson,  Econ.  PL  Calif.  119. 
1924;  Madrono  1:  149.  1924. 

Euryptera  lucida  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:   629.  1840. 

Peucedanum  Euryptera  Gray,  Proc.  Am.  Acad.  7;   348.  1868. 
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P.  Hassei  Coult.  &  Rose,  Bot.  Gaz.  14:  276.  1889. 

Euryptera  Hassei  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:  242.  1900. 
Cogswellia  hccida  (Nutt.)  Jones,  Contr,  Western  Bot.  12:   31.  1908. 
C.  Hassei  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:  31.  1908, 

Plants  sliort-caulescent,  2.6-5  dm.  tall,  glabrous,  from  a  long 
slender  tap-root;  leaves  ovate-oblong  to  obovate,  the  blades 
4.5-0  cm.  long,  1-2-ternate,  the  leaflets  deltoid  to  cuneate,  15- 
70  mm.  long,  10-65  mm.  broad,  entire  or  3-lobed,  regularly  and 
sharply  dentate,  the  petioles  2.5-14  cm.  long,  sheathing  below ; 
fruiting  peduncles  exceeding  the  leaves,  stout;  umbels  10-20- 
rayed,  the  fruiting  rays  2-8.5  cm.  long,  spreading;  involucel 
bracts  linear-lanceolate,  acuminate,  distinct  or  connate  be- 

low, about  equalling  the  yellow  flowers;  umbellets  about  20- 
flowered,  the  fruiting  pedicels  7-17  mm.  long;  fruit  suborbicu- 
lar  to  broadly  elliptical,  6-15  mm.  long,  5-15  mm.  broad,  emar- 
ginate  especially  at  the  base,  the  wings  thick,  broader  than  the 
body,  the  oil  tubes  solitary  in  the  intervals,  2-4  on  the  com- 
missure. 

Type:  Nuttall,  ̂ ^ woods  of  San  Diego, '^  California  (Ph).^ 
Distribution:  Coast  ranges,  southern  California. 

Typical  specimens:  California:  foothills  of  Sierra  Madre,  Los  Angeles  Co., 
Basse  (M,  NY,  TJC,  US  type  of  P.  Hassei);  open  rocky  ridges,  S.  Fork,  La  Tuna 
Canyon,  Verdugo  Range,  Los  Angeles  Co.,  Ewan  4173  (M,  UC). 

*The  following  abbreviations  have  been  used  in  citations  to  indicate  the  different 
herbaria  from  which  material  has  been  obtained  for  study: 

Cal — California  Academy  of  Sciences. 

CI— Herbarium  of  Ira  W.  Clokey,  South  Pasadena,  California. 
F — Field  Museum  of  Natural  History. 
G— Gray  Herbarium,  Harvard  University. 
Garrett— Herbarium  of  A.  O.  Garrett,  Salt  Lake  City,  Utah. 
Jepsou — Herbarium  of  W,  L.  Jepson,  University  of  California. 
M — Missouri  Botanical  Garden. 
NY — New  York  Botanical  Garden. 

Ph — Academy  of  Natural  Sciences,  Philadelphia. 
Po — Pomona  College. 
Sta.  Barb. — Santa  Barbara  Museum. 

Th — Herbarium  of  J.  W.  Thompson,  Seattle,  Washington. 
UC — University  of  California. 
UM — University  of  Montana. 
UO — University  of  Oregon. 
US — United  States  National  Herbarium. 
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2.  Lomatium  repostum  ( Jepson)  Mathias,  comb.  nov. 

Lomatium  lucidum   (Nutt.)   Jepson  var.  repostum  Jepson,  Madrono   1:  149 
1924. 

Plants  acaulescent,  1.5-3.6  dm.  tall,  glabrous,  from  a  long 
slender,  sometimes  brandling  tap-root;  leaves  broadly  ovate, 
the  blades  5-15  cm.  long,  1-2-ternate  or  ternate-pinnate,  the 
leaflets  ovate  to  snbflabellate,  1-4  cm.  long,  1-6  cm.  broad,  regu- 

larly and  sharply  dentate,  rarely  shallowly  lobed,  the  petioles 

3-17  cm.  long,  shortly  sheathing  below;  peduncles  exceeding 
the  leaves ;  umbels  8-20-rayed,  the  fruiting  rays  3-8  cm.  long, 
spreading;  involucel  bracts  lanceolate,  subacuminate,  dimidi- 

ate, usually  connate  below,  about  equalling  the  greenish-yellow 
flowers;  umbellets  about  20-flowered,  the  fruiting  pedicels  8- 
12  mm.  long ;  fruit  broadly  elliptical,  10-15  mm.  long,  7-12  mm. 
broad,  emarginate  at  base  and  apex,  the  wings  thin,  about 

equalling  to  much  broader  than  the  body,  the  oil  tubes  1-3  in 
the  intervals,  4^6  on  the  commissure. 

Type:   Jepson,  near  Collin's  Spr.,  Vaca  Mts.,  California. 
Distribution  :  Inner  coast  ranges,  nortlicrn  Napa  and  southern  Lake  counties, 

California. 

Specimens  examined:  California:  East  slope  Cobb.  Mt.,  Baker  2287a  (UC) ; 

edge  of  the  "Crater  Country,"  Napa  Co.,  Bowell  5358  (UC)  ;  trail  from  Mt,  St. 
Helena  Inn  to  summit  of  Mt.  St.  Helena,  about  2800  feet,  Mathias  1286  (UC) ;  7-8 
miles  from  Lower  Lake  along  road  to  Knoxville,  Lake  Co.,  Mathias  1293, 1319  (UC). 

3.  Lomatium  Howellii  (Wats.)  Jepson,  Fl.  Calif.  2^:  637. 
1936. 

Pcucedanum  Howellii  Wats.  Proc.  Am.  Acad.  20:  369.  1885. 

Euryptcra  IlowelUi  (Wats.)   Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.   7:   243. 
1900. 

CogswelUa  Howellii  (Wats.)  Jones,  Contr.  Western  Bot.  12:   31.  1908. 

Plants  acaulescent  or  short-caulescent,  2.5-4  dm.  tall,  gla- 
brous, from  a  long  slender  branching  tap-root;  leaves  obovate, 

the  blades  4.5-11  cm.  long,  ternate,  then  1-2  pinnate,  the  leaf- 
lets deltoid,  10-25  mm.  long,  8-30  mm,  broad,  entire  to  3-lobed, 

sharply  and  regularly  dentate,  the  petioles  2.5-7.5  cm.  long, 
sheathing  below;  peduncles  exceeding  the  leaves;  umbels  10- 
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IS-rayed,  the  fruiting  rays  spreading,  2.5-5.5  cm.  long;  in- 
volucel  bracts  several,  lanceolate  to  filiform,  about  equalling 
the  yellow  flowers;  umbellets  about  20-flowered,  the  fruiting 
pedicels  8-12  mm.  long;  fruit  suborbicular,  7-11  mm.  long,  7- 
11  mm.  broad,  deeply  emarginate  at  base  and  apex,  the  wings 
about  equalling  the  body,  the  oil  tubes  2-3  in  the  intervals,  9 
on  the  commissure. 

Type:  SoweZZ,  near  Waldo,  Josephine  Co.,  Oregon,  June  1884  (NY). 
Distribution:   Southwestern  Oregon  and  adjacent  California. 

OREGON:      dry  rocky  ground,   10  miles  a.  w.  of  Waldo, 
EXAMINED 

■on 

Hcndc 

5864  (M) ;  8  mi.  south  of  Waldo,  Fipcr  6105  (US) ;  dry  hillsides  of  the  Siskiyou 
(ITS).     CALIFORNIA:   Sesquste, Mts.  on  Waldo-Crescent   City  road,  Crisick  B930a 

French  Hill,  Del  Norte  Co.,  Eastwood  9201  (US). 

4.  Lomatium  parvifolium  (Hook.  &  Am.)  Jepson,  Madrono 
1:  150.  1924;  Man.  Fl.  PI.  Calif.  720.  1925. 

Ferula  parvifolia  Hook.  &  Am.  Bot.  Beecliey  Voy.  348.  1840. 
Peucedanuvi  parvifolium   (Hook  &  Am.)   Torr.  &  Gray,  Fl.  N.  Am.   1:  628. 

1840. 

P.  calif  ornicum  Coult.  &  Rose,  Bot.  Gaz.  13:   143.  1888,  not  Nutt.  (1840). 
Euryptera  parvifolia  (Hook  &  Am.)  Coult,  &  Eosc,  Contr.  U,  S.  Nat.  Herb.  7: 

241.  1900. 

Cogswcllia  parvifolia    (Ilook.  &  Am.)    K.-Pol,  Bull.   Soc.   Nat.   Mosc.   1915, 
n.s.  29:  177.  1916. 

■ 

Plants  short-caulescent,  1.5-4  dm.  tall,  glabrous,  from  a  long 
tap-root;  leaves  oblong,  the  blades  3-10  cm.  long,  ternate 
(rarely  with  confluent  segments),  then  1-2-pinnate,  the  leaf- 

lets lanceolate  to  cuneate,  8-24  mm.  long,  7-15  mm.  broad,  ir- 
regularly and  sharply  pinnatifid-incised,  the  petioles  3-15  cm. 

long,  shortly  sheathing,  purplish;  peduncles  exceeding  the 
leaves ;  umbels  8-14-rayed,  the  fruiting  rays  subequal,  0.8-2.5 
cm.  long,  spreading;  involucel  bracts  linear-lanceolate  to  fili- 

form, about  equalling  the  yellow  flowers;  umbellets  14-20- 
flowered,  the  fruiting  pedicels  3-6  mm.  long ;  fruit  orbicular  to 
oblong,  7-10  mm.  long,  6-10  mm.  broad,  emarginate  at  base 
and  apex,  the  wings  broader  than  the  body,  the  oil  tubes  1 
mostly  1,  in  the  dorsal  intervals,  2-3  in  the  lateral  intervals,  4r- 
6  on  the  commissure. 
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Type:  Douglas,  California,  probably  near  Monterey. 

Distribution:  Coastal  California,  Monterey  Co,  to  San  Luis  Obispo  Co. 
Typical  specimens:  California:  Del  Monte,  Monterey  Co.,  Heller  8420   (M, 

NY,  US);  Monterey,  Elmer  4841   (M,  NY);  Pacific  Grove,  Eeller  6735  (M,  NY, 
Po,  UC,  US). 

4a.  Lomatium  parvifolium  (Hook.  &  Arn.)  Jepson  var.  pal- 
lidum (Coult.  &  Rose)  Jepson,  Madrono  1:  150.  1924. 

Euryptera  pallida  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7:   242.  1900. 

Cogswellia  pallida  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot,  12:   31,  1908. 

Similar  to  the  species  but  the  foliage  paler;  rays  3-6.5  cm. 
long,  the  pedicels  7-17  mm.  long^ 

Type:   Vasey  23B,  Santa  Lucia  Mts.,  California,  July  1880  (US  type,  Po). 

Distribution  :   San  Luis  Obispo  Co.,  California. 

Specimens  examined:  California:  School  Canyon,  San  Luis  Obispo  Co.,  Condit 

(UC);  Jolon,  T.  S.  Brandegee  (UC). 

5.  Lomatium  insulare  (Eastw.)  Munz,  Man.  So.  Calif.  Bot. 
358.  1935. 

Peucedanvm  insulare  Eastw.  Proc.  Calif.  Acad.  Ill,  1:  106.  1898. 

Euryptera  insularis  (Eastw.)  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:   243. 
1900. 

Cogswellia  insularis  (Eastw.)  Jonea,  Contr.  "Western  Bot.  12:  31.  1908. 

Plants  acaulescent,  l-4(?)  dm.  tall,  glabrous,  from  a  long 
stout  tap-root ;  leaves  ovate  to  obovate,  the  blades  6-9  cm.  long, 
2-3-ternate  to  biquinate,  then  pinnate,  the  leaflets  oblong  to 
ovate-oblong,  cuneate,  4-14  mm.  long,  2-8  mm.  broad,  irregu- 

larly pinnatitid,  the  petioles  2.5-3  cm.  long,  sheathing  below; 
fruiting  peduncles  stout,  exceeding  the  leaves ;  umbels  15-20- 
rayed,  the  fruiting  rays  subequal,  3.5-8  cm.  long,  spreading; 
involucel  bracts  filiform,  exceeding  the  yellow  flowers ;  umbel- 
lets  many-flowered,  the  fruiting  pedicels  6-12  mm,  long ;  fruit 
oblong-ovate,  12-15  mm,  long,  7-10  mm,  broad,  more  or  less 
emarginate  at  base  and  apex,  the  wings  thick,  about  equalling 
the  body,  the  oil  tubes  2  in  the  intervals,  4  on  the  commissure, 
rarely  1  in  the  wings. 

Type:  TrasTc,  sand  cliffs  overlianging  briny  arroyas,  "San  Nicholas  Island," 
California,  April  1897. 

Distribution  :  Known  only  from  the  type  locality. 
Specimens  examined:  California:  San  Nicolas  Island,  Howell  8207  (Cal,  M, 

UC),  TrasTc  51  (NY,  US),  52  (M). 
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6.  Lomatium  rigidum  (Jones)  Jepson,  Fl.  Calif.  2^:  637. 
1936. 

Cogswellia  rigida  Jones,  Contr.  Western  Bot.  13:  11.  1910. 

Plants  acaulescent  or  sliort-caule scent,  2.5-4  dm.  tall,  gla- 
brous, from  a  cluster  of  dried  leaf  sheaths ;  leaves  oblong,  the 

blades  8-12  cm.  long,  bipinnate  (the  lower  pinnae  elongated, 
appearing  ternate),  the  leaflets  ovate  to  cuneate,  10-20  mm. 
long,  5-10  mm.  broad,  sharply  pinnatifid,  the  lobes  with  accr- 
ose  or  spinulose  teeth,  the  petioles  5-10  cm.  long,  shortly 
sheathing  below ;  peduncles  exceeding  the  leaves ;  umbels  10- 
20-rayed,  the  fruiting  rays  subcqual,  2.5-5  cm.  long,  spreading; 
involucel  bracts  conspicuous,  lanceolate,  acuminate,  about 
equalling  the  pedicels,  reflexed  in  fruit;  flowers  yellow,  the 
fruiting  pedicels  5-10  mm.  long;  fruit  ovate  to  oblong,  7-9  mm. 
long,  5-7  mm.  broad,  emarginate  at  base,  somewhat  rounded 
at  apex,  the  wings  less  than  one-half  the  width  of  the  body ;  oil 
tubes  3  in  the  intervals,  about  6  on  the  commissure,  the  calyx 
teeth  conspicuous  especially  in  the  young  fruit. 

Type:  Tfall  and  Chandler  7225,  rocky  point  nortli  of  tlie  to^vn,  Big  Pine,  Inyo 

Co.,  California,  4000  fc^t,  30  May  1906  (I'o,  Jei)son). 
Distribution:   Eastern  slopes  of  the  Sierras,  Inyo  Co.,  California,  4000  to  10,000 

feet. 

Spkcimens  examined:  California:  Owen's  Valley,  Jvstin  447a  (US);  An- 
drew's Camp,  Davidson  2738  (US),  K.  Brandcgee  (Jepson)  ;  Big  Pine  Creek,  Iloff- 

viann  (Sta.  Barb.). 

7.  Lomatium  Gormani  (Howell)  Coult.  &  Rose,  Contr.  U.  S. 
Nat.  Herb.  7:  208.  1900. 

Peucrdanum  Gormani  Howell,  Fl.  N.W.  Am.  1:   252.  1898  (April  1). 
P.  confusum  Piper,  Erythea  6:   29.  1898   (April  10). 
P.  Watsoni  Coult.  &  Eose,  in  part,  ace.  to  Howell  {loc.  cit.  1898). 
Cogswellia  Gormani  (Howell)  Jones,  Contr.  Western  Bot.   12:   33.  1908. 

Plants  acaulescent,  1-1.5  dm.  tall,  from  a  shallow  globose 
tuber  up  to  2.5  cm.  in  diameter,  covered  with  fascicles  of  root- 

lets ;  leaves  broadly  oblong,  the  blades  3-5.5  cm.  long,  ternate, 
then  1-2-pinnate,  the  leaflets  oblong  to  linear,  2-13  mm.  long, 
about  1  mm.  broad,  acute,  glabrous  or  sparingly  puberulent, 
the  petioles  2.5-7  cm.  long,  scarious,  sheathing  throughout; 
peduncles  exceeding  the  leaves,  glabrous  or  sparinc:ly  puberu- 
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lent ;  umbels  4-10-rayed,  the  rays  unequal,  0.6-3  cm.  long ;  in- 
volucel  bracts  absent  or  few,  setaceous,  scarious-margined,  ex- 

ceeding the  pedicels;  umbellets  10-20-flowered,  the  flowers 

white,  the  anthers  purple,  the  fruiting  pedicels  0.5-3  mm.  long ; 
fruit  ovate,  5-7  mm.  long,  4-5  mm.  broad,  puberulent,  the  winga 
about  half  the  wddth  of  the  body,  the  oil  tubes  3-4  in  the  inter- 

vals, 4—6  on  the  commissure. ■ 

Type:  Howell,  "high  hills  opposite  the  Dalles,"  prohably  Klickitat  Co.,  "Wash- 
ington. 

Distribution  :   Central  and  southeastern  Washington,  central  Oregon,  and  Idaho. 

Typical  SPECIMENS :  Washington:  VvLUmsin,  Elmer  73  (M,  NY,  US).    Oregon: 
hills  near  Pendleton,  CusieTc  3411  (M,  NY  in  part). 

A  form,  Lomatium  Gormani  (Howell)  Coult.  &  Eose  forma 

purpureum  St.  John,  Proc.  Biol.  Soc.  Wash.  41:  196.  1928 

(Cogswellia  Gormani  (Howell)  Jones  forma  purpurea  St. 
John,  Fl.  S.E.  Wash.  &  Adj.  Ida.  290.  1937)  has  been  described 

having  the  petals  bright  rose-purple.  The  type  collection  is 
by  St.  John  &  Pichett  3714,  rocky  hillside,  Pullman,  Whitman 
Co.,  Washington,  March  5, 1926. 

8.  Lomatium  Piperi  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7: 
211.  1900. 

Cogswellia  Piperi  (Coult.  &  Eose)  Jones,  Contr.  Western  Bot.  12:   33.  1908. 

Plants  acaulescent  or  short-caulescent,  1-2.5  dm.  tall,  gla- 
brous or  with  somewhat  puberulent  foliage,  from  a  small  glo- 

bose, sometimes  deep-seated  tuber;  leaves  oblong-ovate,  the 
blades  3-7.5  cm.  long,  ternate,  then  tripinnate,  the  leaflets  re- 

mote, linear,  3-30  mm.  long,  1-2  mm.  broad,  obtuse  to  acute, 
the  petioles  3.5-10  cm.  long,  sheathing  below;  peduncles  ex- 

ceeding the  leaves ;  umbels  3-20-rayed,  the  rays  unequal,  1-6 
cm.  long,  spreading ;  involucel  bracts  absent  or  few,  inconspic- 

uous, linear,  shorter  than  the  white  flowers;  umbellets  6-13- 
flowered,  the  anthers  purple,  the  fruiting  pedicels  absent  or 

less  than  2  mm.  long;  fruit  ovate  to  oblong,  5-9  mm.  long,  3-4 
mm.  broad,  the  wings  half  as  broad  as  the  body,  the  oil  tubes 

1-8  in  the  intervals,  2-4  on  the  commissure. 

Type:  Vasey,  Ellensburg,  "Spokane  County"  (Kittitas  -Co.),  Washington, 
May  1889  (US). 
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Distribution  :   Central  Washington  to  nortbcru  California,  cast  to  western  Idaho. 
Typical  specimens:  Washington:  Goldendale,  Klickitat  Co.,  Thompson  8188 

(M,  Th);  Maryhill,  Klickitat  Co.,  Thompsofi  8185  (M,  Th).  OEEGON:  Lookout 
Mountain,  Crook  Co.,  CusicTc  16S7  (M,  UC,  US).  California:  Yreka,  Butler  578 
(Po,  UC),  1115  (Po),  1130  (Po,  UC). 

9.  Lomatium  orogenioides  (Coult.  «&  Eose)  Mathias,  comb, 
nov. 

Leibergia  orogenioidcs  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  3:  575.  1896. 

CogswelUa  orogenioides  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.   12:  33. 
1908. 

Plants  acaulescent,  slender,  1-4  dm.  tall,  from  a  globose 
tuber,  6-12  mm.  in  diameter ;  leaves  oblong,  the  blades  5-11  cm. 
long,  glabrous,  2-3-temate,  the  leaflets  few,  filiform,  10-45 
mm.  long,  1-2  mm.  broad,  acute,  minutely  apiculate,  petioles  2- 
7  cm.  long,  usually  sheathing  about  to  the  middle;  peduncles 

exceeding  the  leaves ;  umbels  3-10-rayed,  the  rays  glabrous  or 
sparsely  scaberulent,  unequal,  3-15  cm.  long,  ascending;  in- r 

volucel  bracts  few,  linear,  acute,  exceeding  the  pedicels ;  um- 
bellets  about  10-flowered,  the  flowers  white,  the  fruiting  pedi- 

cels 1-3  mm.  long;  fruit  linear,  8-10  mm.  long,  1-1.5  mm.  broad, 
constricted  toward  the  apex,  the  wings  narrow  to  almost  obso- 

lete, the  oil  tubes  small,  solitary  in  the  intervals,  2  on  the  com- 
missure. 

Type:  Leiherg  1027,  "Santianne  Creek  bottoms,  Coeur  d'Alene  Mts.,  Idalio, " 
950  m.,  24  June  1895  (US). 

Distribution:  Northern  Idaho  and  northeastern  Washington. 
Specimens  examined:  Washington:  damp  low  bank  of  Latah  Creek  east  of 

Spangle,  Spokane  Co.,  Suksdorf  8645  (Th). 

10.  Lomatium  farinosum  (Geyer)  Coult.  &  Eose,  Contr. 
U.  S.  Nat.  Herb.  7:  210.  1900,  where  the  name-bringing  syno- 

nym is  erroneously  ascribed  to  Hook. 
Peucedanv/m  farinosum  Geycr,  ex  Hook.  Lend.  Journ.  Bot.  6:   235.  1847. 
Ferula  farinosa  Geyer,  ex  Hook.  Lond.  Journ,  Bot.  6:   235.  1847,  nom.  nud.  in 

synon. 
Cogswellia  farinosa  (Geyer)  Jones,  Contr.  Western  Bot.  12:   33.  1908. 

Plants  short-caulescent,  1.5-3  dm.  tall,  glabrous,  from  a  glo- 
bose tuber,  1-2  cm.  in  diameter ;  leaves  oblong,  the  blades  4-10 

cm.  long,  biternate,  the  leaflets  linear,  1.5-8  cm.  long,  1-3  mm. 
broad,  acute,  narrowed  toward  the  base,  the  petioles  1-7  cm. 
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long,  sheathing  at  the  base;  peduncles  exceeding  the  leaves; 

umbels  3-12-rayed,  the  rays  unequal,  1-7  cm.  long,  weak, 
ascending;  involucel  bracts  one  to  few,  linear,  acuminate, 

sometimes  scarious,  deciduous,  shorter  than  the  pedicels ;  um- 
bellets  12-15-flowered,  the  flowers  white,  the  fruiting  pedicels 

6-17  mm.  long,  weak ;  fruit  linear-oblong,  5-6  mm.  long,  about 
3  mm.  broad,  the  wings  narrow,  about  half  the  width  of  the 

body ;  the  oil  tubes  several  in  the  intervals. 

Type:   Geyer  3£S,  "on  an  isolated  rock  in  the  Coeur  d'Aleine  Mountains  on  wet 

clay,"  Idaho. 

W< 
Typical 

(M,  US).    WASHINGTON:   near  Rock  Creek,  Spokane  Co.,  Sandberg  ̂   Leiberg  131 

(M,  Po,  UC,  US) ;  Almata,  Fiper  2794  (Po,  US). 

11.  Lomatium  Geyeri  (Wats.)  Coult.  &  Rose,  Contr.  U.  S. 
Nat.  Herb.  7:  209.  1900. 

Peucedanum  ambiguum  aec.  to  Hook.  Lond.  Journ.  Bot.  6:   235.  1847,  not  Nutt. 

(1840). 
P.  Geyeri  ̂ ata.  Bihl.  Ind.  1:  428.  1878;  Proc.  Am.  Acad.  14:  293.  1879. 

P.  evittatum  Coult.  &  Eose,  Bot,  Gaz.  14:  277.  1889. 

Cogswellia  Geyeri  (Wats.)  Jones,  Contr.  Western  Bot.  12:  33.  1908. 

Plants  acaulescent,  2-4.5  dm.  tall,  glabrous,  from  a  shallow 
or  deep-seated  small  tuber  less  than  1  cm.  in  diameter ;  leaves 
ovate-oblong,  the  blades  7-9  cm.  long,  ternate,  then  pinnate,  the 

leaflets  few,  remote,  linear,  10-50  mm.  long,  1.5-3  mm.  broad, 
apiculate,  the  petioles  7-13  cm.  long,  purplish,  shortly  sheath- 

ing below;  peduncles  exceeding  the  leaves;  umbels  5-20-rayed, 

the  rays  unequal,  1-6  cm.  long,  spreading  to  ascending;  involu- 
cel bracts  more  or  less  connate,  linear-lanceolate,  acuminate, 

scarious-margined,  about  equalling  the  white  flowers ;  umbels 

several-flowered,  anthers  purple,  the  fruiting  pedicels  2-5  mm. 
long;  fruit  ovate-oblong,  6-13  mm.  long,  4r-5  mm.  broad,  the 
wings  narrower  than  the  body,  the  oil  tubes  small,  obscure,  2-6 
in  the  intervals,  about  6  on  the  commissure. 

Type  :   Geyer  458, ' '  sandy  woods  and  plains,  Upper  Columbia  River, ' '  April,  May. 
Distribution:  Eastern  British  Columbia  to  central  Washington. 

Typical  specimens:  Washington:  along  Beverly  Creek,  Kittitas  Co.,  Thomp- 

son 9594  (Po,  Th)  ;  rocky  ledges  near  Salmon  La  Sac,  Kittitas  Co.,  Thompson 

10465  (Po,  Th)  ;  Turawater  Mt.,  Wenatchee  Mts.,  Chelan  Co.,  Thompson  6492  (M, 

Th),  10499  (Po,  Th). 
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12.  Lomatium  Hendersoni  Coult.  &  Rose,  Contr.  U.  S.  Nat 
Herb.  7:  209.  1900. 

Peucedanum  Hendersoni  Coult.  &  Rose,  Bot.  Gaz.  13:  210.  1888;  Rev.  N.  Am 
Umbell.  56.  1888. 

Cogswellia  Hendersoni   (Coult.  &  Rose)   Jones,  Contr.  Western  Bot.   12:  33 
1908. 

Plants  acaulescent,  low,  mostly  glabrous,  from  a  shallow  con- 
stricted tuber  1-2.5  cm.  in  diameter;  leaves  ternate,  then  bi- 

pinnate,  the  leaflets  short,  obtuse ;  umbels  2-5-rayed,  the  rays 
equal,  1-2  cm.  long ;  involucel  bracts  linear,  acuminate,  scari- 
ous,  distinct;  umbellets  few-flowered,  the  flowers  white,  the 
pedicels  3-4  mm.  long ;  fruit  ovate,  5  mm.  long,  4  mm.  broad, 
glabrous,  the  wings  thickish,  less  than  half  as  broad  as  the 
body,  more  or  less  involute,  the  oil  tubes  solitary  in  the  inter- 

vals, 2  on  the  commissure. 

Type:  Howell  B  in  part,  on  high  hilltops,  John  Day  Valley,  Oregon,  May  1882. 
Associated  with  the  type  is  Howell  410,  Lost  Valley,  June  1882. 

DiSTRiRUTiON :   Known  only  from  the  type  collections. 

This  species  has  not  been  seen  and  the  description  is  an 
adaptation  from  the  publications  of  Coulter  and  Rose. 

13.  Lomatium  Canbyi  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb. 
7:  210.  1900. 

Peucedanum  Canbyl  Coult.  &  Rose,  Bot.  Gaz.  13:   78.  1888;  Rev.  N.  Am.  Umbell 
56.  1888. 

Cogswellia  Canbyi  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:   33.  1908. 

Plant dm.  tall,  glabrous,  from  a  thick 
more  or  less  elongated  rootstock  ending  in  a  globose  tuber  1- 
2.5  cm.  in  diameter;  leaves  oblong-ovate,  the  blades  7-9  cm. 
long,  ternate,  then  bipinnate,  the  leaflets  distinct,  linear,  4r-5 
mm.  long,  about  1  mm.  broad,  obtuse,  mucronulato,  the  petioles 
4-6  cm.  long,  forming  a  conspicuous  scarious,  purple-veined 
sheath;  peduncles  solitary,  exceeding  the  loaves;  umbels  12- 
17-rayed,  the  rays  subequal,  2.7-5.5  cm.  long,  spreading;  in- 

volucel bracts  linear,  acute  to  subacuminate,  about  equalling 
the  white  flowers ;  umbellets  13-16-flowered,  the  fruiting  pedi- 

cels 8-12  mm.  long;  fruit  elliptic-oblong,  7-10  mm.  long-.  4-6 
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mm,  broad,  the  wings  narrower  than  the  body,  the  oil  tubes  1-2 
in  the  intervals,  2-4  on  the  commissure. 

Type:  Howell  67,  high  ridges,  E.  Oregon,  April  1880,  May  1882. 

Distribution;   Western  Idaho,  eastern  Washington,  anfl  Oregon. 
Typical  specimens:  Washington:  Klickitat  Valley,  Howell  1367  (M,  UC, 

US).  OREGON!  CmicTc  1834  (M,  Po,  UC,  US);  summit  of  Tygh  Hill,  Wasco  Co., 
Thompson  4073  (M). 

14.  Lomatium  Watsoni  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb. 
7:  211.  1900. 

Peucedanum  Watsoni  Coult.  &  Rose,  Eot.  Gaz.   13:   209.  1888;   Rev.   N,  Am. 
Umbell.  57.  1888. 

Cogswellia  Watsoni  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:   33.  1908. 

Plants  acaulescent,  more  or  less  puberulent,  0.8-1.5  dm.  tall, 
from  a  deep-seated  solitary  oblong  tuber,  with  clusters  of  root- 

lets on  its  surface;  leaves  oblong,  the  blades  1.5-3.5  cm.  long, 
2-4-pinnate,  the  leaflets  crowded,  linear,  1-5  mm.  long,  about 
0.5  mm.  broad,  apiculate,  the  petioles  3-4.5  cm,  long,  sheathing 
partially  or  entirely,  scarious ;  peduncles  exceeding  the  leaves ; 

umbels  1-9-rayed,  the  fruiting  rays  unequal,  0.5-2.5  cm.  long, 
ascending ;  involucel  bracts  scarious,  dimidiate,  connate  to  near 

the  apex,  about  equalling  the  yellow  flowers;  umbellets  many- 
flowered,  the  fruiting  pedicels  obsolete  to  1  mm.  long;  fruit 

ovate,  6-7  mm.  long,  about  3  mm.  broad,  puberulent,  the  wings 
less  than  half  the  width  of  the  body,  the  oil  tubes  obscure,  sev- 

eral in  the  intervals,  about  6  on  the  commissure. 

Type:  Howell,  Cimcoe  Mts.,  Washington,  1881,  is  the  first  specimen  cited  in  the 
original  publication;  in  the  Contr.  U.  S.  Nat.  Herb.  7:  212,  the  type  is  given  by 

Coulter  and  Rose  as  Howell  830,  on  denuded  hilltops  near  '  'Alkali, '  ̂  Oregon,  20  May 
1882. 

Distribution:   Central  and  western  Washington,  and  the  Blue  Mts.,  Oregon, 

Specimens  examined:   Washington:   '^ Cimcoe  Mountains, ''  Howell  180  (US); 
high  hills  opposite  The  Dalles,  Klickitat  Co.,  Thompson  11416  (Th)  ;  Yakima  Re- 

gion, T.  S.  Brandegee  320  (UC),    okegon:   near  Alkali,  Howell  830  (Th,  UC,  US)  ; 
Trout  Creek,  Blue  Mts.,  Howell  (US). 

15.  Lomatium  leptocarpum  (Nutt.)  Coult.  &  Rose,  Contr. 
U.  S.  Nat.  Herb.  7:  213.  1900. 

Peucedanum  leptocarpum  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:   626.  1840,  nom. 

nud.  in  synon. 
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P.  triternatum  (Pursh)  Nutt.  vax.  leptocarpum  Torr.  &  Gray,  Fl.  N.  Am.  1: 
626.  18-10. 

P.  hicolor  Wats.  Bot.  King  Exp.  129.  1871. 

P.  amhiguum  Nutt.  var.  leptocarpnm  (Torr.  &  Gray)  Coult.  &  Rose,  Eev.  N. 
Am.  Umbell.  59.  1888. 

L(»natmm  bicolor  (Wats.)  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:  237.  1900. 

Peucedanum  'bicolor  Wats.  var.  gumbonis  Jones,  Contr.  Western  Bot.  10:  55. 1902. 

CogswelUa  bicolor  (Wats.)  Jones,  Contr.  Western  Bot.  12:   33.  1908. 

C.  leptocarpa  (Nutt.)  Jones,  Contr.  Western  Bot.  12:  33.  1908. 

Lomatium  ambigv/um  (Nutt.)  Coult.  &  Rose  var.  Icptocarpum  (Torr.  &  Gray) 

Jopson,  Madrono  1:   159.  1924. 

Plants  short-caulescent,  1.5-5.5  dm.  tall,  glabrous  to  sca- 
berulent,  from  elongated  moniliform  tuberous  roots;  leaves 

broadly  obovate,  the  blades  9-14  cm.  long,  1-2-ternate,  then  2- 
4-pmnate,  the  leaflets  filiform  to  linear,  0.5-45  mm.  long,  0.1- 
2  mm.  broad,  mucronulate,  the  petioles  2.2-7  cm.  long,  entirely 
sheathing;  peduncles  exceeding  the  leaves;  umbels  4-15-rayed, 
the  rays  unequal,  2-12  cm.  long,  suberect,  strict;  involucel 
bracts  several,  linear,  acute,  about  equalling  the  yellow 

flowers;  umbellets  10-16-flowered,  the  fruiting  pedicels  2-7  mm. 
long ;  fruit  narrowly  oblong,  10-15  mm.  long,  2-5  mm.  broad, 
the  wings  less  than  half  the  width  of  the  body,  the  oil  tubes  soli- 

tary in  the  intervals,  2-4  on  the  commissure. 

Type:  Nut  tall,  "Plains  of  the  Oregon  near  the  confluence  of  the  Wahlamet," 
Oregon,  July  (Ph). 

Distribution:  Northwestern  Colorado  to  northeastern  California,  northern 
Idaho  to  the  Grand  Canyon,  Arizona. 

Typical  specimens:  utah:  Salt  Lake  City,  Jones  (M,  NY,  Po,  US),  Watson 
467  (US,  NY).  OREGON:  stony  swales,  Cusich  2381  (M,  NY,  Po,  US);  Paradise, 
Wallowa  Co.,  CusicTc  2414  (M,  NY,  US). 

The  type  specimen  in  the  herbarium  of  the  Academy  of  Nat- 

ural Sciences,  Philadelphia,  labelled  Nuttall,  '^Wahlamet  & 
Columbia  plains, "  is  a  mixture  of  material.  The  fruit  is  true 
L.  leptocarpum. 

16.  Lomatium  ambiguum  (Nutt.)  Coult.  &  Rose,  Contr.  TJ.  S. 
Nat.  Herb.  7:  212.  1900. 

Eulophits  ambiguus  Nutt.  Journ.  Acad.  Pliila.  7:   27.  1834. 

Peucedanum  amhiguum  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:   626,  1840. 
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P.  abrotanifolmm  Nutt.  Journ.  Acad.  Phila.  n.s.  1:   184.  1847. 

P.  tenuissimum  Geyer,  ex  Hook.  Lond.  Journ.  Bot,  6:   235.  1847. 

Cogswellia  ambigua  (Nutt.)  JoneSj  Contr.  Western  Bot.  12:  33.  1908. 

Plants  caulescent,  6-44  cm.  tall,  glabrous,  solitary  or  clus- 
tered at  the  base,  alternately  few-branched  above,  the  steins 

purplish,  especially  above,  from  tuberous  somewhat  monili- 
form  roots  or  elongated  tap-roots;  leaves  oblong-ovate,  the 
blades  2.5-12  cm.  long,  the  lower  leaves  mostly  ternate,  then 

once  pinnate,  the  upper  leaves  2-3-pinnate,  the  leaflets  mostly 

distinct,  linear,  3-50  mm.  long,  1-4  mm.  broad,  acute,  the  peti- 
oles 1-6.5  cm.  long,  conspicuously  sheathing  at  the  base;  pe- 

duncles 2-12  cm.  long,  the  axillary  umbels  mostly  sterile ;  um- 
bels 5-17-rayed,  the  rays  unequal,  15-80 

absent;  umbellots  about  20-flowered,  the  flowers  yellow,  the 

fruiting  pedicels  4-8  mm.  long;  fruit  narrowly  oblong,  8-10 
mm.  long,  1.5-3  mm.  broad,  glabrous,  the  wings  very  narrow, 
the  oil  tubes  solitary  in  the  intervals,  2  on  the  commissur* 

Type:    Wyeth,  borders  on  "Flat-Head  Eiver,  Oregon,"  Montana  (Ph). 

mm 

Western   Montana   and   Wyoming   to    eastern   British   Columbia 
lones  of  the  Cascade  Mts..  Washington,  the  Blue  and  Wallowa 

Mts.,  Oregon. 
Typical  sf 

(M,  UM,  US);  Bridger  Mts.,  Hydberg  ̂   Bessey  4623  (NY,  UM,  US),     yellow 
PAKK WYOMING : 

Crandall  Creek,  Eose  S74  (M,  NY,  US),  idaho:  Lewiston,  Ncz  Perce  Co.,  Eeller  4 

Heller  £99S  (M,  NY,  UC,  US).  Washington:  Pulhnan,  Elmer  827  (M,  NY,  Po 

US)  ;  Peshastin,  Sandberg  4-  Leiberg  481  (M,  NY,  UC,  US). 

17.  Lomatium  Cous  (Wats.)  Coult.  &  Eose,  Contr.  U.  S.  Nat 
Herb.  7:  214.  1900. 

Wats 

Wester 

Plants  acaulescent  or  short-caulescent,  2-2.5  dm.  tall,  from 

a  globose,  sometimes  more  or  less  elongated,  tuber ;  leaves  ob- 
long to  obovate,  the  blades  5.5-9.5  cm.  long,  mostly  glabrous, 

ternate,  then  2-3-pinnate  or  pinnately  decompound,  the  leaf- 

lets crowded,  ovate  to  oblong,  1-5  mm.  long,  1-2  mm.  broad, 

mucronulate,  the  petioles  3-6  cm.  long,  sheathing  to  above  the 
middle;  peduncles  exceeding  the  leaves,  scaberulent;  umbels 
10-20-rayed cm.  long,  spreading 
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volucel  bracts  oblanceolate,  shortly  connate  below,  about  equal- 
ling the  yellow  flowers ;  umbellets  about  20-flowered,  the  fruit- 

ing pedicels  2-4  mm.  long;  fruit  oblong-elliptic,  7-10  mm.  long, 
3-5  mm.  broad,  granular-roughened,  the  wings  narrower  than 
the  body,  the  oil  tubes  usually  solitary  in  the  intervals,  4  on  the 
commissure. 

Type:   Howell  ̂ 70,  John  Day's  Valley,  eastern  Oregon,  May  1880. 
Distribution:  Western  Idaho,  adjacent  Washington,  and  Oregon. 
Specimens  examined:  Idaho:  about  Lewiston,  Nez  Perce  Co.,  Eeller  4-  Keller 

S052  (M,  UC).  WASHINGTON:  Wawawai,  Whitman  Co.,  Elmer  97  (M).  Oregon: 
Laka,  Blue  Mts.,  Henderson  400  (M)  ;  Howell  (M);  Juniper  Mt.,  Malheur  Co., 
Wallowa  Hill,  Union  Co.,  CusicTc  2377  (M,  Po)  ;  near  Fossil,  Wheolor  Co.,  Henderson 
5514  (M) ;  Cusich  1837  (M,  Po,  UC)  ;  near  Prairie  City,  Grant  Co.,  Henderson 
5183  (M). 

The  Indian  name  for  this  plant  is  "cons."  The  roots  are  used 
for  food. 

18.  Lomatium  montanum  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  214.  1900. 

Lomatium  purpiireum  A.  Nels.  Bull.  Torrey  Bot.  Club  28:   226.  1901. 
Pcucedanum    montanum    (Coult.    &    Eose)    Blankinship,    Mont.    Agrlc.    Coll. 

Studies,  Bot.  1:  93.  1905. 

Cogswellia  montana  (Coult.  &  Eose)   Jones,  Contr.  Western  Bot.   12:   34,  36. 
1908. 

Plants  acaulescent,  1-3  dm.  tall,  glabrous,  caespitose  from 
a  thickened  tap-root  or  a  subglobose  tuber ;  leaves  mostly  ob- 

long, the  blades  2.5-12  cm.  long,  ternate,  then  2-3-pinnate,  the 
leaflets  crowded,  oblong,  2-10  mm.  long,  0.5-3  mm.  broad,  apic- 
ulato,  the  petioles  1.5-7  cm.  long,  sheathing  to  above  the  middle, 
purplish ;  peduncles  exceeding  the  leaves ;  umbels  5-15-rayed, 
the  fruiting  rays  unequal,  1-6.5  cm.  long ;  involucel  bracts  con- 

spicuous, obovate,  distinct  or  united  below,  purplish ;  umbellets 
about  20-flowered,  the  fruiting  pedicels  2-3  mm.  long;  fruit 
elliptic-oblong,  5-12  mm.  long,  3-5  mm.  bi'oad,  the  wings  nar- 

rower than  to  about  equalling  the  body,  the  oil  tubes  2-4  in  the 
intervals,  6  on  the  commissure. 

Type:   Bose  479,  mountain  ridges  in  Yellowstone  National  Park,  19  August  1893 
(US). 
Distribution:   Mountains,   western    Montana    and    Wyoming,    west   to    eastern 

Oregon. 
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Typical BlanJcinsJiip   223 

(M,  UM,  US).     YELLOWSTONE  NATIONAL  PARK:   Madison  River,  Nelson  Sr  Nelson 
5496  (M,  Po,  US). 

19.  Lomatium  circumdatum  (Wats.)  Coult.  &  Rose,  Contr. 
U.S.  Nat.  Herb.  7:  213.  1900. 

Peucedanum  circumdatum  Wats.  Proc.  Am.  Acad.  22:  474.  1887. 

Cogswellia  circumdata  (Wats.)  Jones,  Contr.  Western  Bot.  12:   33.  1908. 

Plants  caulescent,  1.5-3.5  dm.  tall,  glabrous  to  somewhat  pu- 
bescent, from  an  elongated  to  subglobose  tuber ;  leaves  broadly 

oblong,  the  blades  5-6  cm.  long,  ternate,  then  1-2-pinnate,  the 
leaflets  distinct,  linear,  6-10  mm.  long,  1-2  mm.  broad,  apicu- 
late,  the  petioles  3-6  cm.  long,  entirely  scarious  sheathing  in 
the  stem  leaves;  peduncles  exceeding  the  leaves;  umbels  7-12- 

rayed,  the  fruiting  rays  ascending,  2-8  cm.  long;  involucel 
bracts  conspicuous,  obovate,  acute,  prominently  nerved,  some- 

times connate,  much  longer  than  the  yellow  flowers ;  umbellets 

many-flowered,  the  fruiting  pedicels  2-3  mm.  long;  fruit  ob- 
long, 6-9  mm,  long,  3-4  mm.  broad,  glabrous,  the  wings  much 

narrower  than  the  body,  the  oil  tubes  solitary  in  the  intervals, 
4  on  the  commissure. 

Type :  Cusicl',  ' 'abundant  on  hillsides  in  the  Wallowa  region  of  eastern  Oregon, ' ' 
June  1886. 

Distribution:  Western  Idaho  and  adjacent  Washington  and  Oregon. 
Specimens  examined:  idaho:  on  the  lower  Clearwater  River,  Nez  Perce  Co., 

Sandherg,  MacDougal  4'  Seller  21  (Po,  US) ;  near  Lewiston,  Nez  Perce  Co.,  Heller 
^  neller  4043  (Po)  ;  Julietta,  Hatwai  Co.,  Lake  Waha,  Henderson  4847  (US). 

"WASHINGTON:  Blue  Mts.,  Walla  Walla  Co.,  Tipcr  2341  (Po).  Oregon:  Billy 
Meadows,  Wallowa  National  Forest,  Jardinc  IDS  (US);  near  Harper  Ranch,  Mal- 

heur Co.,  Leiherg  £123  (US)  ;  dry  hills  of  the  Wallowa,  Ciisiclc  1394  (US  type  coll., 

UC)  ;  Buckhorn  Springs,  Wallowa  Co.,  Peck  18285  (Th)  j  dry  slope  15  mi,  n.  e.  of 

Enterprise,  Wallowa  Co.,  FecTc  17467  (Th), 

20.  Lomatium  vaginatum  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  223.  1900, 

Cogswellia  vaginaia  (Coult.  &  Rose)  Jones,  Contr,  Western  Bot.  12:   34.  1908. 

Plants  caulescent,  2.3-4.5  dm.  tall,  more  or  less  scabrous, 
from  an  elongated,  more  or  less  thickened  root;  leaves  ovate, 

the  blades  5-13  cm.  long,  ternate,  then  1-2-pinnate,  the  leaflets 
crowded,  oblong,  1-5  mm.  long,  about  1  mm.  broad,  apiculate, 
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the  petioles  1.5-9  cm.  long,  entirely  sheathing  in  the  stem 
leaves;  peduncles  exceeding  the  leaves;  umbels  14^25-rayed, 
the  fruiting  rays  6-12,  unequal,  1-4.5  cm.  long,  ascending ;  in- 
volucel  bracts  conspicuous,  oblanceolate  to  obovate,  acute ;  um- 
bellets  many-flowered,  the  flowers  yellow,  the  fruiting  pedicels 
3-8  mm,  long ;  fruit  broadly  elliptical  to  somewhat  obovate,  8- 
12  mm.  long,  5-8  mm.  broad,  granulate-roughened,  the  wings 
nearly  as  broad  as  the  body,  the  oil  tubes  3-4  in  the  intervals,  4 
on  the  commissure. 

Type:  Cusiclc  1655  ("1697"),  Logan  Valley,  Union  Co.,  Oregon  (US  type,  M, 
Po,  UC). 

Distribution":  Eastern  Oregon  and  northeastern  California. 
Specimens  examined:  Oregon:  near  Beulah,  Malheur  Co.,  Leiherg  229S  (Po, 

UC);  Owyhee,  Malheur  Divide,  Leiberg  2160  (UC) ;  10  mi.  north  of  Mitchell, 
Wheeler  Co.,  Feck  16020  (Th) ;  Lakeview,  FecTc  15254  (Th)  ;  Barren  Valley,  Cusick 
256S  (M,  Po  in  part), 

21.  Lomatium  utriculatum  (Nutt.)  Coult.  &  Rose,  Contr. 
U.  S.  Nat,  Herb.  7:  215.  1900. 

Peucedanum  utriculatum  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:   628,  1840. 
Cogswellia  caruifolia  (Hook.  &  Arn.)  Jones  var.  patens  Jones,  Contr.  Western 

Bot.  12:  41.  1908. 

C,  utriculata  (Nutt.)  Jones,  Contr.  Western  Bot.  12:   34.  1908. 
C.  Chandleri  Jones,  Contr.  Western  Bot.  13:  11.  1910. 

Lomatium  Chandleri  (Jones)  Maebr.  Contr.  Gray  Herb.  n.s.  53:   15.  1918. 
L.  utriculatum  (Nutt.)  Coult.  &  Eose  var.  glabrum  Jepson,  Madrono  1:  152. 

1924. 

L,  utriculatum   (Nutt.)   Coult.  &  Eose  var.  anthemifolvum  Jepson,  Fl.  Calif, 
2M   639,  1936. 

Plants  caulescent,  1-5  dm.  tall,  glabrous  to  pubescent,  pur- 
plish below,  from  a  long  slender  tap-root ;  leaves  oblong,  the 

blades  2.5-16  cm.  long,  tripinnate,  sometimes  ternate,  then 
tripinnate,  the  leaflets  linear,  2-25  mm.  long,  0,5-3  mm.  broad, 
apiculate,  the  petioles  1-10  cm.  long,  wholly  sheathing  except 
in  some  of  the  basal  leaves ;  terminal  peduncles  exceeding  the 
leaves ;  umbels  5-13-rayed,  the  fruiting  rays  unequal,  1-12  cm. 
long,  spreading  to  ascending ;  involucel  bracts  obovate,  entire 
to  cleft,  green  with  a  scarious  margin  to  purplish  and  subsca- 
rious,  occasionally  prominently  nerved,  about  equalling  the 
yellow  flowers ;  umbellets  about  20-flowered,  the  fruiting  pedi- 

cels 2-9  mm.  long;  fruit  ovate  to  oblong,  5-11  mm.  long,  3-8 
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mm.  broad,  pnberulent  when  young,  becoming  glabrous,  the 

wings  thin,  mostly  broader  than  the  body,  the  oil  tubes  1-3  in 
the  dorsal  intervals,  1-4  in  the  lateral  intervals,  2-6  on  the  com- 

missure, rarely  obscure. 

Type:  Nuttall,  *^ rocky  plains,  particularly  near  the  confluence  of  the  Wahlamet 

and  Oregon  Rivers/'  Oregon   (Ph). 
Distribution:  British  Columbia  to  southern  California. 

Typical  specimens:  wasiiii^gton:  Lopez,  San  Juan  Islands^  Zeller  4*  Zeller 

1S59  (M,  NY)';  Goose  Eock^  Whidby  Island,  Island  Co.,  Thompson  6041,  8934 
(M,  NY,  UC).  CALIFORNIA:  near  Lakeport,  Lake  Co.,  Baker  S063  (M,  NY,  UC) ; 

Nelson  Eange,  Inyo  Co.,  Hall  ̂   Chandler  7157  (UC);  grade  between  Clear  Creek 

and  Paradise,  Butte  Co.,  Beller  ̂   Brown  6542  (M,  NY)  ;  Bridges  131  (NY). 

21a.  Lomatium  utriculatum  (Nutt.)  Coult.  «&  Rose  var.  papil- 
latum  (Henderson)  Mathias,  comb.  nov. 

CogswelUa  utriculata   (Nutt.)    Jones  var.  papillata  Henderson,  Ehodora  33: 
204.  1931, 

Similar  to  the  species  but  the  mature  fruit  roughened  with 

budlike  1-several-celled  papillae. 
Type:  Henderson  12614,  south  slope  of  Siskiyou  Mts.,  in  copses  near  the  Cali- 

fornia line,  Jackson  Co.,  Oregon,  17  May,  12  June  1930  (UO). 
Distribution:  Oregon. 

22.  Lomatium  Vaseyi  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb. 
7:  216.  1900. 

Peucedanum   Vaseyi  Coult.  &  Eose,  Bot.  Gaz.   13:  144,  1888;   Eev.   N,  Am, 
Umbell.  67.  1888. 

Cogswellia  Vaseyi  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  12:  451.  1909. 

C.  caruifolia  (Hook.  &  Am.)  Jones  var.  Vaseyi  (Coult.  &  Eose)  Jones,  Contr, 
Western  Bot.  12:  41.  1908. 

Plants  caulescent,  2.5-3,5  dm.  tall,  sparsely  to  densely  pubes- 

cent with  pilose  hairs,  from  a  long  somewhat  thickened  tap- 
root; leaves  broadly  oblong,  the  blades  4-8  cm.  long,  temate, 

then  bipinnate,  the  leaflets  oblong,  3-17  mm.  long,  0.5-1  mm. 
broad,  apiculate,  the  petioles  1.5-7  cm.  long,  partially  to  wholly 
sheathing  in  the  stem  loaves ;  peduncles  exceeding  the  leaves ; 

umbels  10-20-rayed,  the  fruiting  rays  unequal,  2-7.5  cm.  long, 
ascending;  involucel  bracts  obovate,  scarious-margined,  entire 

or  lobed  toward  the  apex,  glabrous  or  villosulose,  about  equal- 

ing the  yellow  flowers ;  umbellets  about  30-flowered,  the  fruiting 
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pedicels  3-8  mm.  long;  fruit  ovate  to  obovate,  9-15  mm.  long, 
5-10  mm.  broad,  glabrous,  the  wings  tliin,  usually  broader  than 
the  body,  the  dorsal  ribs  filiform,  the  oil  tubes  solitary  in  the 
intervals,  4  on  the  commissure,  the  calyx  lobes  prominent, 
especially  in  the  young  fruit. 

Type:   Vasey  £S1,  San  Bernardino  Mts.,  California,  May  1880. 
Distribution:   Southern  California,  southern  Inyo  Co.  to  San  Luis  Obispo  Co., 

south  to  San  Diego  Co. 

Typical  specimens:  California:  San  Jacinto,  Jon-es  3179  (M,  NY,  UC) ; 
Higliland,  San  Bernardino  Co.,  Parish  (NY,  UC) ;  San  Bernardino,  Farx^h  4699 
(NY,  UC). 

23.  Lomatium  caruifolium  (Hook,  &  Arn.)  Coult.  &  Rose, 
Contr.U.  S.Nat.  Herb.  7:  210.  1900. 

Ferula  caruifolia  Hook.  &  Arn.  Bot.  Beechey  Voy.  348.  1840. 
Peucedannm  caruifolhim   (Hook.  &  Arn.)   Torr.  &  Gray,  Fl.  N.  Am.  1:  628. 1840. 

P.  calif ornicinn  Nutt.  ox  Torr.  &  Gray,  Fl.  N.  Am.  1:   628.  1840,  nam.  nad.  in 
synon.,  not  of  Coult.  &  Rose  (1888). 

Cogswellia  caruifolui  (Hook.  &  Arn.)  Jones,  Contr.  Western  Bot.  12:   34.  1908. 
Loniatium  caruifolium   (Hook.  &  Arn.)   Coult.  &  Rose  var.  soJancnsc  Jepson, 

Madrono  1:    151.  1924. 

i.  caruifolium   (Hook.  &  Arn.)  Coult.  &  Rose  var.  crylhropodiim  Jepson,  Fl. 
Calif.  2^:  638.  1936. 

Plants  acaulescent  or  short-caulescent,  2-3  dm.  tall,  glabrous 
to  slightly  pubescent,  from  a  long  slender  tap-root;  leaves 
broadly  ovate  to  obovate,  the  blades  9-11  cm.  long,  1-3-ternate, 
or  simply  temate,  then  bipinnate,  the  leaflets  linear,  2-15  mm. 
long,  about  1  mm.  broad,  apiculate,  the  petioles  4—7  cm.  long, 
wholly  inflated;  peduncles  exceeding  the  leaves;  umbels  4— 
11-rayed,  the  rays  unequal,  1.3-12  cm.  long;  involucel  bracts 
obovate,  sessile  or  petiolulate,  entire  or  toothed,  green  to  pur- 

plish, scarious-margined,  prominently  veined,  equalling  the 
yellow  flowers;  umbellets  many-flowered,  the  fruiting  pedicels 
1-10  mm.  long ;  fruit  narrowly  ovate  to  obovate,  7-8  mm.  long, 
about  5  mm.  broad,  glabrous,  the  wings  thickish,  narrower  than 
the  body,  the  oil  tubes  obscure. 

Type:   Douglas,  California. 

Distribution:   Coast  ranges,   San   Luis   Obispo   Co.   to    Humboldt   and    Trinity 
counties,  California. 
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Typical  specimens:  California:  San  Luis  Obispo,  Jones  S600  (M,  Po,  NY); 

Crystal  Springs  Lake,  San  Mateo  Co.,  Balcer  426  (M,  NY,  Po,  UC) ;  Castroville, 

Monterey  Co.,  Elmer  4753  (M,  NY,  UC). 

23a.  Lomatium  caruifolium  (Hook.  &  Am.)  Coult.  &  Rose 

var.  denticulatum  Jepson,  Madrono  1;  151.  1924. 

Peucedanum  eromum  Jepson,  Erythea  5:  !•  1897. 

Rays  unequal,  6.5-14  cm.  long;  wing  margins  roughened  or 
denticulate. 

Type:  Eastwood,  Exeter,  Tulare  Co.,  on  the  east  side  of  the  San  Joaquin  Valley, 

California,  26  May  1895. 

Distribution:  Known  only  from  the  type  collection. 

23b.  Lomatium  caruifolium  (Hook.  &  Am.)  Coult.  &  Rose 

var.  marginatum  (Benth.)  Mathias,  comb.  nov. 
Peucedanum  marginatum  Beutli.  PI.  Hartw.  312.  1849. 

Lomatiuvi  marginatum  (Benth.)  Coult.  &  Eosc,  Coutr.  U.  S.  Nat.  Herb.  7:  223. 
1900. 

CogswelUa  marginata  (Benth.)  Jones,  Contr.  Western  Bot.  12:  35.  1908. 

Lomatium  alatum  ace.  to  Jepson,  Man.  724.  1925,  not  Coult.  &  Eose  (1900). 

Plants  rarely  short-caulescent,  mostly  taller  tlian  the  species; 
leaf -blades  up  to  20  cm.  long,  the  leaflets  remote,  filiform  to 

linear,  0.5-4.5  cm.  long,  the  petioles  13  cm.  long;  involucel 

bracts  linear,  rarely  absent,  distinct,  subacuminate,  white- 
scarious-margined,  rarely  toothed  at  the  apex,  exceeding  the 
yellow  flowers ;  fruiting  pedicels  up  to  13  mm.  long ;  fruit  up  to 
10  mm.  long. 

Type;  Eartwcg  1752  (260),  "in  valle  Sacramento,"  California  (G  type  coll.). 

Distribution":  Western  slopes  of  the  northern  Sierra  Nevada  foothills,  Cali- 
fornia. 

Specimens  examined:  California:  8  miles  north  of  Oroville,  Butte  Co.,  Heller 

11769  (CI)  ;  Salmon  Falls,  Eldorado  Co.,  K.  Brandegce  (IJC)  ;  near  Jenny  Lind, 

Calaveras  Co.,  Stanford  1207  (M)  ;  New  York  Ravine,  Eldorado  Co.,  K.  Brandegce 

(UC)  ;  near  CoUegeville,  San  Joaquin  Co.,  Stanford  847  (Po). 

The  specimens  cited  above  apparently  belong  to  this  variety 
although  they  differ  from  the  type  in  having  the  leaflets  usually 
filiform  instead  of  linear,  the  involucels  sometimes  wanting, 
and  the  pedicels  mostly  shorter. 

This  variety  seems  to  be  a  robust  form  of  the  species  but 

can  be  distinguished  by  its  involucel  bracts. 
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23c.  Lomatium  caruifolium  (Hook.  &  Am.)  Coult.  &  Rose 
var.  purpureum  ( Jepson)  Mathias,  comb.  nov. 

Lomatium  alatum  Coult.  &  Eose  var.  purpureum  Jepson,  Madrofio  1:  158.  1924. 

L.  marginatum  (Benth.)  Coult.  &  Hose  var.  purpureum  Jepson,  PI.  Calif.  2*: 645.  1936. 

Leaflets  filiform,  usually  longer  than  in  the  species;  involucel 
bracts   filiform   to    lanceolate,    rarely   oblanceolate;    floAvers 

purple. 
Type:  Jepson,  Conn  Valley,  Napa  Range,  California. 
DiSTRiBrTioN:  Known  only  from  Napa  Co.,  California. 

ddletown 

from  Aetna  Springs,  Howell  6148  (UC)  ;  5  mi.  n,  e.  of  Aetna  Springs  along  Butts 
Creek,  Keck  1076  (M,  Po) ;  Knoxville,  Baker  2971  (M,  Po) ;  1.9  mi.  southeast  of 
Napa-Lako  Co.  line,  on  Knoxville  Eoad,  Mathias  1298  (UC). 

24.  Lomatium  nevadense  (Wats.)  Coult.  &  Rose,  Contr.  U.  S. 
Nat.  Herb.  7:  220.  1900. 

Wat 
and 

(1840),  in  part  (excl.  Hall  ̂   Harhour  212  and  Parry's  Colorado  collection). 
P.  nevadense  Wats.  var.  cupulatum  Jones,  Contr.  Western  Bot.  8:   29,  1898. 
Lomatium  nevadense  (Wats.)  Coult.  &  Rose  var.  cupulatum  (Jones)  Coult.  & 

Rose,  Contr,  TJ.  S.  Nat.  Herb.  7:  221.  1900. 
Cogswellia  nevadcnsis  (Wats.)  Jones,  Contr.  Western  Bot.  12:  33.  1908. 
C.  nevadcnsis  (Wats.)  Jones  var.  cupulata  Jones,  Contr.  Western  Bot.  12:  33. 1908. 

Plants  acaulescent  or  short-caulescent,  1-4.5  dm.  tall,  pubes- 
cent, from  a  long  slender  tap-root;  leaves  oblong  to  obovate, 

the  blades  5-6  cm.  long,  tripinnate,  the  leaflets  crowded,  oblong, 
2-3  mm.  long,  about  1  mm.  broad,  apiculate,  the  petioles  4-6 
cm.  long,  sheathing  to  above  the  middle,  purplish ;  peduncles 
exceeding  the  leaves ;  umbels  8-22-rayed,  the  fruiting  rays  un- 

equal, 1-2.5  cm.  long,  spreading;  involucel  bracts  conspicuous, 
about  equalling  the  white  floAvers,  linear  and  distinct  or  ob- 

ovate and  connate,  scarious-margined;  umbollets  about  20- 
flowered,  the  fruiting  pedicels  3-10  mm.  long;  fruit  more  or  less 
puberulent,  ovate  to  oblong-obovate,  6-8  mm.  long,  4-6  mm. 
broad,  the  wings  narrower  than  the  body,  the  oil  tubes  2-9  in 
the  intervals,  4-12  on  the  commissure. 
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Type:  Watson  469,  ''very  frequent  in  western  Nevada  from  the  WasLoe  to  the 
West  Humboldt  Mountains/'  4500-6000  feet   (US  type,  NY). 

Distribution:  Western  Utah  to  Oregon  and  eastern  California,  south  to  southern 
Arizona. 

Typical  specimens:  Nevada:  north  of  Eeno,  Washoe  Co.,  Heller  10243  (M,  NY, 
US)  ;  Empire  City,  Jones  3S80  (M,  NY,  Po,  US),  California;  Prosser  Creek  near 
Truckee,  Nevada  Co.,  Sonne  358  (M), 

24a.  Lomatium   nevadense    (Wats.)    Coult.   &   Rose   var. 
Parishii  (Coult.  &  Eose)  Jepson,  Madrono  1;  156.  1924. 

w 

Peuccdanum  ParisJtii  Coult.  &  Rose,  Bot.  Gaz.  13:  209.  1888. 

Lomatium  Tarishii  Coult,  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:   235.  1900. 

Cogswellia  nevadensts    (Wats.)    Jones  var.   Parishii    (Coult.   &   Rose)    Jones, 
Contr,  Western  Bot,  12:   33.  1908. 

C.  decipicns  Jones,  Contr.  Western  Bot.  12:   34,  38.  1908. 
C,  Parishii  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  12:   450.  1909. 

T 

Mostly  taller  than  the  species,  leaf  segments   sometimes 
35  mm 

cm sometimes  reduced  to  a  sheath 

bract;  pedicels  3-12  mm.  long;  ovaries  glabrous;  fruit  7-10  mm. 
long,  3-6  mm.  broad,  glabrous,  the  oil  tubes  1-4  in  the  intervals, 
4r-7  on  the  commissure. 

Type:  Farish  18S8,  Bear  Valley  (San  Bernardino  Mts.),  California  (NY,  TJC, 
US  type  coll.). 

Distribution:  Western  New  Mexico  to  the  San  Bernardino  Mts.,  California, 
southeastern  Oregon  to  northern  Sonora. 

Typical  specimens:  new  Mexico:  Mangus'  Springs,  Bushy  148  (M,  US). 
NEVADA:  Mica  Mine,  Jones  5072f  (Po,  US).  California:  n.  side  Old  Baldy  Mt., 
San  Bernardino  Co.,  Parish  1942  (US)  ;  Pah  Ute  Peak,  Turpus  6288  (M,  UC,  US). 

24b.  Lomatium  nevadense  (Wats.)  Coult.  &  Rose  var.  pseud- 
orientale  (Jones)  Munz,  Man.  So.  Calif.  Bot.  360.  1935. 

Cogswellia  ncvadensis  (Wats.)  Jonea  var,  pscudorientalis  Jones,  Contr.  West- 
ern Bot.  12:   33,  37.  1908. 

Lomatium  nevadense  (Wats.)  Coult.  &  Rose  var.  holopterum  Jepson,  Madroiio 
1:  156.  1924. 

Similar  to  variety  Parishii,  the  petioles  more  prominently 
scarious-margined ;  wings  broader  than  the  body,  the  dorsal 
ribs  evident. 

Type:   Jones,  Skull  Valley,  northwestern  Arizona,  4300  feet,  1  May  1903  (Po). 
Distribution:   Northwestern  Arizona  and  adjacent  Nevada  and  California. 
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Specimens  examined:  nevapa:  Good  Springs,  K.  Brandegee  (UC),  Arizona: 

Skull  Valley^  Jones  (NY,  Po,  US)  ;  Prescott,  Harrison  4013  (US) ;  Williams  to  Ash 

Porkj  Loomis  69S9  (NY)  ;  Chloride,  Jones  (Po,  NY) ;  Huulapai  Mts.,  Jones  (Po)  ; 

Grand  Caiion,  Jones  (Po).  California:  vie.  of  Bonanza  King  Mine,  east  slope  of 

Providence  Mts.,  Mojave  Desert,  Mun^,  Johnston  ^  Harwood  4£36  (Po,  US)  j  Barn- 
well, E.  Brandegee  (Po,  UC)  ;  Mojave,  Jones  (UC),  Purpus  709Sa  (UC), 

25.  Lomatium  Plummerae  Coult.  &  Rose,  Contr.  IT.  S.  Nat. 

Herb.  7:  232.  1900. 

Pmcedanum  Flummerae  Coult.  &  Rose,  Bot.  Gaz.  14:  278.  1889. 

Cogswellia  Plummerae   (Coult.  &  Eose)   Jones,  Contr.  Western  Bot.   12:  34, 
35.  1908. 

Plants  sliort-caulescent,  2-3.5  dm.  tall,  glabrous,  from  a  long 

slender  tap-root;  leaves  crowded  near  the  base,  oblong,  the 

blades  5-10  cm.  long,  ternate,  then  bipinnate,  the  leaflets  linear 

to  oblong,  3-7  mm.  long,  0.5-1  mm.  broad,  apiculate,  the  peti- 

oles 3-6  cm.  long,  entirely  sheathing,  scarious-margined ;  pe- 

duncles exceeding  the  leaves ;  umbels  10-25-rayed,  the  fruiting 

rays  unequal,  0.5-7.5  cm.  long,  ascending ;  involucel  bracts  di- 
midiate, linear-lanceolate,  acute,  distinct  or  connate  to  above 

the  middle,  scarious  at  least  on  the  margin,  prominently 

nerved,  entire  or  toothed,  equalling  to  exceeding  the  yellow  or 

purplish  (white  1)  flowers ;  umbellets  many-flowered,  the  fruit- 

ing pedicels  3-8  mm.  long ;  fruit  oblong  to  oblong-ovate,  9-13 
mm.  long,  4-7  mm.  broad,  glabrous,  usually  acute  at  the  apex, 

the  wings  narrower  than  the  body,  the  oil  tubes  1,  rarely  2-3, 
in  the  intervals.  4-8  on  the  commissure. 

cmmon 

near  Shasta,  Shasta  Co.,  28  June  1889  (UC  type  coll.). 

Distribution  :  Northern  Sierra  Nevada  from  Sierra  Co.  to  Shasta  Co.,  California. 

flloTifn'  rond  to  Reno.  Sonne  ("UO.    California: NEVADA 

Nevada 

described 

near  Shasta,  Lemnion  (UC). 

Lomatium  Plummerae  was  originally 

white  flowers.  It  is  very  possible  that  this  was  an  error  easily 

made  in  a  study  from  dried  specimens.  Mathias  1207  is  an  ex- 
cellent match  for  the  type  material  of  L.  Plummerae  but  has 

yellow  or  purplish  flowers. 
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25a.  Lomatium  Plummerae  Coult.  &  Eose  var.  Sonnei  (Coult 

&  Rose)  Jepson,  Madrono  1:  157.  1924. 
Lomatium 

W 

Similar  to  the  species  but  pubescent ;  the  fruiting  pedicels  up 
to  10  mm.  long ;  fruit  glabrous. 

Type:  Sonne,  sandy  soil  among  sagebrush,  Verdi,  Washoe  Co.,  Nevada,  5  May, 
16  June  1895  (US). 

Distribution:  "Western  Sierra  Co.,  California,  and  adjacent  Nevada. 

Specimens   examined:  nevada:  along    road    to    Reno,    Sonne    (UC) ;    "Verdi, 
Washoe  Co..  Sonne  fUC  type  coll.):  Eeno,  Cowgill  (UC),  Jones   (Po),  Eillman 

Washoe  Co.,  Kennedy 
las 

Lake  Road,  Mathlas  1S23  (UC) ;  2  mi.  east  of  Verdi,  Mathias  1215  (UC) ;  about  10 
Mafhias  1271.  1272  fUC).     cali 

FORNiA:  west  of  Verdi,  Nevada,  Mathias  1208  (UC). 

Jepson 's  interpretation  of  L.  Sonnei  as  a  variety  of  L.  Plum- 
merae is  undoubtedly  correct,  since  Mathias  1207,  L.  Plum- 

merae, and  Mathias  1208,  variety  Sonnei,  were  collected  to- 
gether near  the  type  locality  of  the  latter. 

25b,  Lomatium  Plummerae  Coult.  &  Rose  var.  Austinae 

(Coult.  &  Rose)  Mathias,  comb.  nov. 

Peucedanum  Austinae  Coult.  &  Eose,  Bot.  Gaz.  13:   208.  1888;  Rev.  N.  Am. 
UmbcU.  m.  1888. 

Lomatium  Austinae 
W 

Similar  to  variety  Sonnei  in  pubescence ;  fruit  ovate,  about 

8  mm.  long,  about  5  mm.  broad,  not  pointed  at  the  apex. 

Type:   Mrs.  B.  M.  Austin,  Plumas  Co.,  California,  June  1880. 

Distribution  :  Known  only  from  Plumas  Co.,  California. 
Specimens  examined:  CALiroRNTA:  Mohawk  Valley,  Plumas  Co.,  Lemmon  2S, 

s.  n.  (UC), 

This  plant  has  been  distinguished  by  its  purplish  flowers. 

Specimens  of  L.  Plummerae  and  its  variety,  Sonnei,  frequently 

have  purplish  flowers,  a  character  which  is  not  apparent  in  her- 
barium material. 
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25c.  Lomatium    Plnmmerae    Coult.    &   Rose   var.    Helleri 

Mathias,  var.  nov. 

Planta  3.0-3.8  dm.  alta  cum  1-2-foliis  caulinis,  fructibus  im- 
maturis  grannlatis. 

Plants  3-3.8  dm.  tall,  more  caulescent  than  the  species,  with 
1-2  stem  leaves  above,  the  primary  leaf  divisions  more  remote ; 
sometimes  scaberulent  at  the  nodes;  pedicels  up  to  10  mm. 
long ;  young  fruit  granulate-roughened. 

Type:  Heller  10838,  near  Marston  Station,  Plumas  Co.,  California,  3500  foot, 
13  June  1913  (UC  175513  type,  M). 

Distribution:  Known  only  from  the  type  collection. 

26.  Lomatium  MacDougali  Coult.  &  Rose,  Contr.  TJ.  S.  Nat. 
Herb.  7:  233.  1900. 

Lomatium  Jonesii  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7:  233.  1900. 
Cogswellia  MacDougali  (Coult.  &  Hose)  Jones,  Contr.  Western  Bot.  12:  34. 

1908. 

C.  Jonesii  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:   34.  1908. 
Lomatium  semiscpultum  Peck,  Proc.  Biol.  Soc.  Wash.  50:   122.  1937. 

Plants  acaulescent,  0.7-3  dm.  tall,  more  or  less  villous 
throughout,  from  a  long  slender  tap-root ;  leaves  oblong-ovate, 
the  blades  2-15  cm.  long,  ternate,  then  tripinnate,  the  leaflets 
crowded,  linear  to  ovate,  1-5  mm.  long,  0.5-1  mm.  broad,  apicu- 
late,  the  petioles  1-2.5  cm.  long,  shorter  than  the  leaf  blades, 
mostly  sheathing  throughout,  purplish;  peduncles  exceeding 
the  leaves ;  umbels  2-14-rayed,  the  rays  0.5-6  cm.  long,  spread- 

ing ;  involucel  bracts  scarious,  linear,  usually  distinct,  villous ; 
umbellets  about  20-flowered,  the  flowers  yellow,  somewhat  pur- 

plish-tinged, the  fruiting  pedicels  3-10  mm.  long;  fruit  ovate 
to  suborbicular,  6-11  mm.  long,  4-7  mm.  broad,  pubescent,  the 
wings  narrower  than  the  body,  the  oil  tubes  1-4  in  the  intervals, 
ir-Q  on  the  commissure. 

Type:  Jones  5435,  Irelands  Ranch,  head  of  Salina  Canyon,  Utah,  alt.  2400  m., 
15  June  1894  (US). 

Distribution:  Great  Basin,  from  western  Wyoming  to  central  Oregon,  soutli  to 
central  Arizona. 

Typical  specimens  :  Wyoming  :  Ft,  Steele,  Nelson  4835  (NY,  US) ;  Cooper  Lake, 
Albany  Co.,  Goodding  13  (M,  NY,  Po,  US).  UTAii:  Frisco,  Jon-cs  16S9  (NY,  US). 
ARIZONA:  Mormon  Lake,  MacDougal  84  (NY,  UC,  US  type  of  L.  MacDougali) ; 
Walnut  Canyon,  Furpus  SO  (M,  UC,  US). 
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27.  Lomatium  iumperinum  (Jones)  Coult.  &  Eose,  Contr 
U.S.  Nat.  Herb.  7:  235.  1900. 

w 
Cogswellia  juniperina  Jones,  Contr.  Western  Bot.  12:  34.  1908. 

Plants  acaulescent  or  short-canlescent,  1.2-2.2  dm.  tall,  pu- 
berulent,  from  a  long  slender  tap-root ;  stems  purplish  below ; 

leaves  broadly  ovate,  the  blades  3-6  cm.  long,  1-2-ternate  or 
quinate,  then  2-3-pmnate,  the  leaflets  crowded,  filiform  to 
linear,  1-4  mm.  long,  0.5-1  mm.  broad,  entire,  apiculate,  the 
petioles  1.5-3  cm.  long,  entirely  sheathing ;  peduncles  exceeding 
the  leaves ;  umbels  8-20-rayed,  the  fruiting  rays  3-8,  unequal, 
1-5  cm.  long,  ascending;  involucel  bracts  filiform-subulate, 

scarious,  about  equalling  the  yellow  flowers ;  umbellets  many- 
flowered,  the  fruiting  pedicels  5-10  mm.  long ;  ovaries  and  fruit 

glabrous,  the  fruit  oblong,  5-8  mm.  long,  3-4  mm.  broad,  the 
wings  about  half  the  width  of  the  body,  the  oil  tubes  2-3  in  the 
intervals.  4  on  the  commissure. 

Type  :  Jones,  among  jumpers,  Coalville,  Utah,  14  M 
Distribution:  Northern  Utah,  adiaeent  Idaho,  and 

Evauston,   Nelson   3016    (M) ;    Carter,   Jones 

(Po). 

28.  Lomatium  foeniculaceum  (Nutt.)  Coult.  &  Rose,  Contr. 
IT.  S.  Nat.  Herb.  7:  222.  1900. 

/  Ferula  puhescens  Nutt.  in  Fraser  's  Cat,  1813,  nom.  nud. 
F,  foeniculacea  Nutt.  Gen.  Am.  1:  183.  1818. 

Lomatium  villosum  Eaf.  Journ.  Pliys.  89:   101.  1819, 

Cogswellia  villosa  (Raf.)  Spreng.  ex  Linn.  Syst.  Veg.  ed.  Eoem,  &  Schult.  6: 
XLVIIL  1820. 

Pastinaca  foeniculacea  (Nutt.)  Spreng.  ex  Linn.  Syst.  Veg.  ed.  Roem.  &  Schult 
6:  587.  1820. 

Lomathcm  puhesccns  Raf,  ex  Seringe,  Bull.  Bot.  1:   216.  1830. 
L,  athamantoides  Raf.  The  Go^d  Book  1:   55.  1840. 

Peucedanxim  foeniculaceum  Ni.tt.  ex  Terr.  &  Gray,  Fl.  N.  Am.  1:   627.  1840 

P.  foeniculaceum  Nutt.  var.  daucifolium  Nutt,  ex  Torr.  &  Gray,  Fl,  N.  Am.  1: 

627.  1840,  as  to  specimens  from  Saskatchewan. 

Fastinaca  ferulaceaWsil]),  Rep  2;   412.  184-^45,  nom.  nud.  in  synon. 

Peucedanum  villosum  (Eaf.)  ̂ ^'utt.  ex  Wats.  Bot.  King  Exp.  131.  1871. 
Cogswellia  villosa  (Raf.)  Joncj,  Contr,  Western  Bot,  12:   34.  1908. 

C.  foeniculacea  (Nutt.)  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  12:  449.  1909. 

/ 
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Plants  acaulescent,  1-5  dm.  tall,  villous  to  glabrate,  from  a 
long,  more  or  less  thickened  tap-root ;  leaves  ovate  to  oblong, 
the  blades  4.5-13  cm.  long,  3-4-pinnate,  the  leaflets  crowded, 
linear,  2-4  mm.  long,  about  0.5-1  mm.  broad  apiculate,  the 
petioles  3-8  cm.  long,  sheathing  about  to  the  middle,  the  sheath 
purplish,  subscarious;  peduncles  exceeding  the  leaves;  umbels 

8-24-rayed,  the  rays  subequal,  0.7-12.5  cm.  long,  spreading  to 
erect ;  involucel  bracts  dimidiate,  lanceolate,  connate  below,  en- 

tire or  lobed,  acute  to  acuminate,  somewhat  scarious-margined, 

about  equalling  the  yellow  flowers;  umbellets  25-50-flowered, 
the  fruiting  pedicels  2-13  mm.  long;  fruit  ovate-oblong,  7-10 
mm.  long,  4-6  mm.  broad,  more  or  less  pubescent,  the  wings 
narrower  than  the  body,  the  oil  tubes  3  in  the  intervals,  4  on 
the  commissure. 

Type:  Nuttall,  "on  the  liigh  plains  of  the  Missouri,  commencing  about  the  con- 
fluence of  the  river  Jauke. "  (Probably  the  James  (Jacques)  River  in  South Dakota.) 

Distribution:  Manitoba  to  northern  Oklahoma,  western  Missouri  to  vyestern 
Montana  and  Wyoming. 

Typical  specimens:  south  Dakota :  Nevi'oll,  Carr  1  (M,  NY,  US) ;  Fort  Meade, 
Forwood  U5  (M,  US).  WYOMING:  45  miles  n.  of  Point  of  Rocks,  MerrUl  4"  Wilcox 
B  571  (NY,  US)  ;  Ft.  Steele,  Nelson  4835  (M). 

29.  Lomatium  daucifolium  (Nutt.)  Coult.  &  Rose,  Contr. 
U.  S.  Nat.  Herb.  7:  221.  1900. 

Peucedanum  foenicnlaceum  Nntt.  var.  daucifolium  Nutt.  ex  Torr.  &  Gray,  FI. 
N.  Am.  1:  C27.  1840,  in  part. 

P.  daud folium  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:   627,  1840,  nom.  nud,  in 

synon. 
P,  villosum  Nutt.  ex  Wats.  Bot.  King  Exped.  131.  1871,  in  part. 
Cogswellia  daucifolia  (Nutt.)  Jones,  Contr.  Western  Bot.  12:   34.  1908, 
Peucedanum  f oeniculaceum  of  many  later  authors,  not  Nutt.  (1840). 

Plants  acaulescent,  1-4.5  dm,  tall,  villons-tomentose  to  gla- 
brate, from  a  long,  more  or  less  swollen  tap-root;  leaves 

broadly  ovate  to  obovate,  the  blades  5-19  cm.  long,  ternate,  then 
3-4-pinnate,  the  leaflets  linear,  2-8  mm.  long,  about  0.5  mm. 
broad,  more  or  less  crowded,  entire,  apiculate,  the  petioles 

3-13  cm.  long,  purplish,  sheathing  below;  peduncles  exceed- 
ing the  leaves;  umbels  12-30-rayed,  the  rays  subequal,  1.5-7 

cm.  long,  erect  to  speading;  involucel  bracts  subdimidiate, 
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lanceolate,  acute  to  acuminate,  subscarions,  conspicuously 

nerved,  connate  to  above  the  middle,  equalling  the  yellow  flow- 
ers ;  umbellets  20-40-flowered,  the  fruiting  pedicels  4-13  mm. 

long,  the  ovaries  glabrous;  fruit  ovate-oblong,  6-9  mm.  long, 
3-6  mm.  broad,  glabrous,  the  wings  narrower  than  the  body, 
the  oil  tubes  1-3  in  the  intervals,  2-4  on  the  commissure,  oc- 

casionally solitary  near  the  base  of  each  wing. 

Type:  Nuttall,  on  the  Platte,  probably  in  Nebraska  (NY,  Ph). 
DiSTEiBUTiON :   Southern  South  Dakota  to  Texas. 

Typical  specimens:  missouei:  Independence,  Jackson  Co.,  Bush  S22  (M,  NY, 

US).  KANSAS:  Eiley  Co.,  Worton  ^9(7,  I5(?a  (M,  NY,  US).  Oklahoma:  near  Cora, 
Woods  Co.,  Stevens  221  (M,  US) ;  Norman,  Gould  (M). 

30.  Lomatium  orientale  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  220.  1900. 

Peucedanum  nudicaule  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1;  627.  1840,  in 

large  part,  and  of  all  later  authors. 

P.  orientale  (Coult.  &  Eose)  Blankinship,  Mont.  Agric.  Coll.  Sci.  Studies,  Bot. 
1:  93.  1905. 

Cogswellia  orientalis  (Coult.  &  Eose)  Jones,  Contr.  Western  Bot.  12:  33.  1908. 

Plants  short-caulescent,  1-4  dm.  tall,  soft-puberulent,  from  a 
long  slender  tap-root ;  leaves  ovate  to  oblong,  the  blades  4-11 
cm.  long,  tripinnate,  the  leaflets  crowded,  the  uppermost  con- 

fluent, linear,  1-12  mm.  long,  0.5-2  mm.  broad,  apiculate,  the 
petioles  2-12  cm.  long,  sheathing  below,  petioles  of  cauline 
leaves  entirely  sheathing;  fruiting  peduncles  exceeding  the 

leaves;  umbels  6-21-rayed,  the  rays  1.2-5.5  cm.  long,  subequal; 
involucel  bracts  linear-lanceolate  to  more  or  less  obovate,  dis- 

tinct, scarious-margined,  about  equalling  the  white  flowers; 
umbellets  about  20-flowered,  the  fruiting  pedicels  3-9  mm.  long, 
glabrous ;  fruit  ovate-oblong,  5-10  mm.  long,  3-7  mm.  broad, 
glabrous,  the  wings  narrower  than  the  body,  the  oil  tubes  1-4  in 
the  intervals,  2-8  on  the  commissure,  rarely  1-2  near  the  base 
of  the  wings. 

Type:   Bethel,  plains  around  Denver,  Colorado,  May  1895  (US), 

Distribution:  Western  Minnesota  to  Kansas,  west  to  Montana  and  Colorado. 

Typical    specimens:  north    dakota:  Leeds,   Lunell    (M,    NY).      "Wyoming: 
sandy  valleys  and  slopes,  Sand  Creek,  Albany  Co.,  Nelson  7013  (M,  NY,  Po).    Colo- 

rado: Loveland,  Nelson  10754  (M,  NY)  ;  Larimer  Co.,  Baker  20S  (M). 
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31.  Lomatium  dasycarpum  (Torr.  &  Gray)  Coult.  &  Rose, 
Contr.U.  S.Nat.Herb.7:  218.  1900. 

Peucedanum  dasycarpuvi  Torr.  &  Gray,  PI.  N.  Am,  1:   628.  1840. 

P.  focniculaccum  Torr.  Bot.  Mex.  Bound.  Surv.  70.  1859,  not  Nutt.  (1840). 
P.  Pringlei  Coult.  &  Eose,  Bot.  Gaz.  13:  209.  1888. 
P.  JaredJt  Eastw.  Zoc  5:   88.  1900. 

Cogswellia  Jaredi  (Eastw.)   Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  12:  450. 
1909. 

C.  dasycarpa  (Torr.  &  Gray)  Jones,  Contr.  Western  Bot.  12:  34.  1908. 

Lomatium  dasycarp-uvi   (Torr.  &  Gray)   Coult.  &  Eose  var.  decorum  Jcpson, 
Madrono  1:   154.  1924. 

L.  dasycarpum  (Torr.  &  Gray)  Coult.  &  Rose  var.  medium  Jepson,  Madrono  1: 
154.  1924. 

Plants  acaulescent  or  short-caulescent,  1-4  dm.  tall,  villous- 
tomentose  to  glabrate,  purplish,  especially  below,  from  a  long 
slender  tap-root ;  leaves  oblong  to  ovate,  the  blades  3-13.5  cm. 
long,  quadripinnate,  occasionally  temate,  then  pinnately  de- 

compound, the  leaflets  crowded,  not  confluent,  linear,  1-3  mm. 
long,  about  0.5  mm,  broad,  entire,  obtuse  to  acute,  the  petioles 
2.5-10  cm.  long,  sheathing  to  near  the  middle  j  peduncles  ex- 

ceeding the  leaves;  umbels  10-20-rayed,  the  fruiting  rays 
spreading,  1-8.5  cm.  long;  involucel  bracts  linear-lanceolate, 
acute,  sometimes  connate,  about  equalling  the  greenish  flowers 
(appearing  white  because  of  the  pubescent  petals) ;  umbellets 
many-flowered,  the  fruiting  pedicels  7-20  mm.  long,  mostly 
longer  than  the  fruit;  fruit  orbicular  to  ovate-oblong,  8-15  nmi. 
long,  7-10  mm.  broad,  the  wings  wider  than  the  body,  sparingly 
villous  to  gla])rate,  the  body  tomentulose  to  glabrate,  the  oil 
tubes  1-4  in  the  intervals,  occasionally  with  smaller  accessory 
oil  tubes,  2-4  on  the  commissure,  rarely  one  at  the  base  of  each wing. 

Type:  Douglas,  California. 

Distribution:  Coast  ranges,  Lower  California  to  Humboldt  and  Trinity  counties, 
California. 

Typical  specimens:  caijfornia:  Potrero  and  Sausalito,  Kellogg  ̂   Harford 
1156  (M,  NY,  US)  ;  hills  7  miles  northeast  of  Santa  Rosa,  Sonoma  Co.,  Ecllcr  4- 
Brown  50SSa  (M,  NY,  Po,  US)  j  Klamnth  River,  Humboldt  Co.,  Chandler  1445  (M, 
NY,  UC,  US). 
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32.  Lomatium  mohavense  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  234.  1900. 

Peucedanum  mohavense  Coult,  &  Eosc,  Rev.  N.  Am.  Umbell.  62.  1888. 

P.  argcnse  Jones,  Contr.  "Western  Bot.  8:  30.  1898. 
Lomatium  argensc  (Jones)  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7:   234.  1900. 

Cogswellia  mohavensis   (Coult.   Sc  Rose)    Jones,  Contr.  Western  Bot.    12:   34. 
1908. 

C.  argensis  (Jones)  Coult.  t  Rose,  Contr.  U.  S.  Nat.  Herb.  12:   449.  1909. 

Plants  acaulescent,  1-3  dm.  tall,  short  lioary-pube scent,  from 

a  long  slender  tap-root ;  leaves  oblong,  the  blades  2-9  cm.  long, 

3-4-pmnate,  the  leaflets  crowded,  linear,  2-5  mm.  long,  0.5-1.5 
mm.  broad,  mucronulate,  the  petioles  2.5-12  cm.  long,  longer 
than  the  leaf  blades,  shortly  sheathing  below;  peduncles  ex- 

ceeding the  leaves ;  umbels  10-16-rayed,  the  fruiting  rays  sub- 
equal,  1-A.b  cm.  long ;  involucel  bracts  linear,  acute,  sometimes 

inconspicuously  scarious-margined,  shorter  than  to  about 

equalling  the  fruiting  pedicels ;  umbellets  many-flowered,  the 

flowers  purple,  the  fruiting  pedicels  1-10  mm.  long;  fruit  ovate 
to  orbicular,  4.5-9  mm.  long,  4-9  mm.  broad,  the  wings  narrower 

than  to  equalling  the  body,  the  oil  tubes  1-4  in  the  intervals, 
ir-Q  on  the  commissure. 

Type:   M.  K.  Curran,  Yucca,  Mojave  Desert,  California   (US  fragment). 

Distribution:  Deserts,  southern  California  and  adjacent  Nevada,  especially  in 

the  Mojave  Desert. 

Typical  specimens:  Nevada:   Trail  Canyon,  White  Mts.,  Esmeralda  Co.,  Duran 

S701   (M,  TTC).     CALIFORNIA:   Walker  Pass,  Purpus  5352   (M,  UC,  US);  Darwin, 

Jones  (M,  NY,  UC,  US)  ;  Mojave  Desert,  near  Hesperia,  Parish  4929  (US). 

33.  Lomatium  tomentosum  (Benth.)  Coult.  &  Rose,  Contr. 
U.  S.  Nat.  Herb.  7:  219.  1900. 

Peucedanum  tomentosum  Bcnth.  PI.  Hartw.  312.  1849, 

Cogswellia  tomcniosa  (Benth.)  Jones,  Contr.  Western  Bot.  12:   35.  1908. 

Plants  short-caulescent,  villous-tomentose  throughout,  2.5-5 
dm.  tall,  from  a  long  slender  tap-root ;  leaves  oblong  to  obovate, 
the  blades  5-11  cm.  long,  pinnately  decompound  or  ternate, 

then  quadripinnate,  the  leaflets  crowded,  filiform,  2-6  mm. 
long,  0.2-0.3  mm.  broad,  acute,  sometimes  apiculate,  the  petioles 
4-9  cm.  long,  sheathing  below ;  peduncles  exceeding  the  leaves ; 
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nmLels  12-21-rayed,  the  fruiting  rays  subequal,  2.5-8,5  cm. 
long,  spreading ;  involucel  bracts  lanceolate  to  ovate-lanceolate, 
distinct  or  connate  beloAV,  acute  to  acuminate,  entire  or  cleft 
above,  equalling  to  exceeding  the  white  or  purplish  flowers; 

umbellets  many-flowered,  the  fruiting  pedicels  5-20  mm.  long, 
shorter  than  the  mature  fruit ;  fruit  ovate-oblong,  lG-22  mm. 
long,  8-18  mm.  broad,  tomentulose,  the  wings  about  equalling 
the  body,  tomentulose,  the  oil  tubes  1-3  in  the  intervals,  3  on 
the  commissure,  usually  1  at  the  base  of  each  wing. 

Type:  Eartweg  967  (1751),  ''in  amnibus  exsiccatis  fluviorum.  vallis,  Sacra- 
mento/^ California,  1846-47. 

Distribution:  Great  Valley  and  Sierra  Nevada  foothills,  and  Tchachapi  Mta., 
California. 

Typical  specimens:  calitornia:  Wildcat  Canyon,  Stanislaus  Co.,  Stanford 

860  (M,  Po,  US) ;  Berry  Canyon,  near  Clear  Creek,  Butte  Co.,  Heller  ̂   Brown  5552 
(M,  NY,  Po,  US)  ;  lulls  8  miles  north  of  Oroville,  Butte  Co.,  Seller  11281  (M,  NY, 
US). 

34.  Lomatium  macrocarpum  (Hook.  &  Arn.)  Coult.  &  Rose, 
Contr.  U.  S.  Nat.  Herb.  7:  217.  1900,  where  the  author  of  the 

name-bearing  synonym  is  erroneously  given  as  Nuttall. 
Ferula  macrocarpa  Hoolc.  &  Am.  Bot.  Beeehey  Voy.  348.  1840. 
Peucedanum  macrocarpum  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:  627.  1840. 
P.  macrocarpum  Nutt.  var.  ?  eurycarpum  Gray,  Proc,  Am.  Acad.  8:   385.  1872. 
P.  eurycarpum  (Gray)  Coult.  &  Rose,  Rev.  N.  Am.  Umbell.  61.  1888. 
Lomatium  macrocarpum  (Nutt.)  Coult.  &  Rose  var.  artemisiarum  Piper,  Bull. 

Torrey  Bot.  Club  29:  223.  1902, 

L.  macrocarpum  (Nutt.)  Coult.  &  Rose  var.  semivittatu/rn  Piper,  Bull.  Torrey 
Bot.  Club  29:  224.  1902. 

L.  flavum  Sukad.  Allg.  Bot.  Zeitsclir.  12:  6.  1906. 
L.  artemisiarum  Piper,  Contr.  U.  S.  Nat.  Herb.  11:   423.  1906. 
Cogswellia  macrocarpa  (Nutt.)  Jones,  Contr,  Western  Bot.  12:   33,  1908. 
C.  artemisiarum  (Piper)  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  12:  449.  1909. 
C.  flava  (Suksd.)  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  12:   449.  1909. 
C,  simulans  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  12:   451.  1909. 
Lomatium  macrocarpum  (Nutt.)  Coult.  &  Rose  var,  Bouglasii  Jepson,  Madrono 

1:   153.  1924. 

Cogswellia  macrocarpa  (Nutt.)  Jones  var.  artemisiarum  (Piper)  St.  John,  Fl. 
S.E.  Wash.  &  Adj.  Ida.  292.  1937. 

* 

Plants  short-caulescent,  1-5  dm,  tall,  densely  tomcntose  to 
villous,  becoming  glabrato,  purplish  especially  below,  from  a 
slender  or  somewhat  swollen  tap-root;  leaves  oblong  to  ob- 
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ovate,  the  blades  2.5-12  cm.  long,  ternate,  then  2-3-pinnate,  the 

leaflets  confluent,  oblong  to  linear,  1-7  nun.  long,  0.5-2  mm. 

broad,  entire,  mucronulate,  the  petioles  1.5-7  cm.  long,  sheath- 
ing about  to  the  middle,  subscarions ;  peduncles  exceeding  the 

leaves ;  umbels  5-25-rayed,  the  rays  spreading,  1-8.5  cm.  long ; 
involucel  bracts  dimidiate,  linear-lanceolate,  acute,  equalling 

to  greatly  exceeding  the  white  or  yellow,  sometimes  purplish, 

flowers,  becoming  reflexed  in  the  mature  plant;  umbellots 

many-flowered,  the  fruiting  pedicels  1-14  mm.  long,  spreading ; 

fruit  narrowly  oblong,  9-20  mm.  long,  2-8  mm.  broad ;  ovaries 

and  young  fruit  glabrous  to  villous,  the  mature  fruit  glabrous 

or  glabrate,  the  wings  narrower  than  the  body,  the  oil  tubes  1, 

rarely  2-3,  in  the  dorsal  intervals,  1-3  in  the  lateral  intervals, 

sometimes  obscure,  2-6  on  the  commissure. 
Type:  Douglas,  California. 

Distribution:  Manitoba  to  North  Dakota,  west  to  British  Columbia,  south  to 

Kern  and  Monterey  counties,  California. 

Typical  specimens:  Yellowstone  national  park:  Yellowstone  River,  near 

Junction  Butte,  Nelson  #  Nelson  5733  (M,  NY,  Po,  US).  Wyoming:  20  miles  west 

of  Big  Piney,  Sublette  Co.,  Payson  4-  Payson  2633  (M,  NY,  Po,  US),  utah: 

Springville,  Jones  (M,  NY,  US),  nevada:  Palisade,  Jones  3883  (M,  NY,  Po,  US). 

WASHINGTON:  Pullman,  Elmer  96  (M,  NY,  US);  Hangman  Creek,  Spokane  Co., 

Sandberg  ̂   Leiherg  61  (M,  NY,  Po,  US).  California:  near  Lakeport,  Lake  Co., 

Baher  2961  (M,  NY,  Po,  US) ;  near  summit  of  Mt.  Sanhedrin,  Lake  Co.,  Heller  4" 
Brown  5947  (M,  US). 

This  species  is  the  most  ubiquitous  and  most  poljnnorphic  in 

the  genus. 

34a.  Lomatium  macro carpum  (Hook.  &  Am.)  Coult.  &  Rose 

var.  ellipticum  (Torr.  &  Gray)  Jepson,  Madrono  1:  153.  1924. 
Peucedanum  nudicaule  Nutt.  var.  ellipticum  Torr.  &  Gray,  Pacific  E.R.  Rep. 

2':  121.  1855. 

Lomatium  ellipticum    (Torr.  &  Gray)  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7: 
217.  1900. 

Cogswcllia  clliptica  (Torr.  &  Gray)  Jones,  Contr.  Western  Bot.  12:   33.  1908. 

Similar  to  the  species  but  the  pedicels  sometimes  longer,  up 

to  16  mm.  long ;  the  fruit  oblong-elliptic,  16-18  mm.  long,  6-10 
mm.  broad,  glabrous,  the  wings  twice  as  broad  as  the  body. 

Type:  Snyder,  Round  Valley,  near  the  sources  of  the  Sacramento,  in  the  Sierra 

Nevada,  California,  27  June  1854. 
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Distribution:  Northern  Sierra  Nevada,  California. 
Specimens  examined:   California:  near  Placerville,  K.  Brandcgee  (UC). 

35.  Lomatium  Congdoni  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  232.  1900. 

Cogswcllia  Congdoni  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:  34.  1908. 

Plants  acaulescent  or  short-caulescent  (?),  1.8-3.6  dm.  tall, 
from  a  cluster  of  old  leaf  sheaths,  from  a  long  tap-root ;  leaves 
broadly  oblong,  the  blades  6.5-9  cm.  long,  ternate  to  quinate, 
then  2-3-pmnate,  the  rachises  scaberulent,  the  leaflets  distinct, 
linear,  3-10  mm.  long,  about  0.5  mm.  broad,  apiculate,  the 
petiole  2-6  cm.  long,  entirely  sheathing,  white-scarious;  pe- 

duncles exceeding  the  leaves,  purplish,  especially  below ;  um- 
bels 6-16-rayed,  the  fruiting  rays  3-7  cm.  long,  ascending; 

involucel  absent;  umbellets  about  30-flowered,  the  flowers  yel- 
low, the  fruiting  pedicels  6-10  mm.  long ;  fruit  oblong  or  some- 
what obovate,  7-10  nmi.  long,  5-6  mm.  broad,  the  wings  about 

half  the  width  of  the  body,  the  oil  tubes  obscure,  mostly  soli- 
tary in  the  intervals,  2-4  on  the  commissure. West 

1893  (US). 

typ 

Specimens    examined:   California:  Mariposa,    Congdon    (UC) ;    West    Water 
Ditch,  Mariposa  Co.,  Congdon  (UC). 

36.  Lomatium  Sandbergii  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  230.  1900. 

Peuccdanum  Sandler gii  Coult.  &  Rose,  Bot.  Gaz.  13:   79.  1888;  Eev.  N.  Am. 
Umbell.  65.  1888. 

Cogswcllia  Sandler gii   (Coult.  &  Rose)    Jones,  Contr.   Western  Bot.   12:   35. 
1908. 

Plants  caulescent,  0.7-3  dm.  tall,  rough-puberulent  to  gla- 
brate,  from  a  long  slender  tap-root ;  leaves  suborbicular,  the 
blades  3-7  cm.  long,  ternate,  then  tripinnate,  the  leaflets  linear 
to  filiform,  2-4  mm.  long,  about  0.5  mm.  broad,  entire,  apiculate, 
the  petioles  1-2.5  cm.  long,  entirely  sheathing,  the  sheaths  with 
a  conspicuous  white  scarious  margin;  peduncles  1.5-15  cm. 
long ;  umbels  5-14-rayed,  the  fruiting  rays  unequal,  1-11.5  cm. 
long,  erect ;  umbellets  many-flowered,  the  fruiting  pedicels  2-7 

4 
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mm.  long;  involucel  bracts  filiform  to  linear,  about  equalling 

the  yellow  flowers ;  fruit  oblong,  7-10  mm,  long,  4-5  mm.  broad, 
puberulent,  the  wings  narrower  than  the  body,  the  oil  tubes  4-5 
in  the  intervals,  6  on  the  commissure. 

Type:  Sandberg  47,  ''bare  mountain  tops  along  snowdrifts,  Kootenai  County, 
northern  Idaho/'  July  1887  (US  type  coll.). 

Distribution:  Western  Montana  and  adjacent  Idaho. 
Specimens  examined:  Montana:  Columbia  Falls,  Williams  s.  n.  (M,  Po), 

969  (M) ;  McDougal  Peak,  Jones  5.n.,  86^0  (Po).  idaho:  Kootenai  Co.,  Sandberg 

(M  photo)  ;  Div.  between  St.  Joe  and  Clearwater  River,  Leiherg  12S5  (M)  ;  open 

mountain  slopes,  ridges  south  from  Wiesner's  Peak,  Leiberg  1401  (M). 

37.  Lomatium  Torreyi  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb. 
7:  229.  1900. 

Teucedanum  Torreyi  Coult.  &  Eose,  Bot.  Gaz.  14:  276.  1889. 
Cogsivellm  Torreyi  (Coult.  &  Eose)  Jones,  Contr.  Western  Bot.  12:  35.  1908. 

Plants  acaulescent  or  caulescent,  1-2.5  dm.  tall,  glabrous  to 
sparingly  scaberulent,  from  a  cluster  of  dried  leaf  sheaths; 

leaves  oblong,  the  blades  2-15  cm.  long,  ternate,  then  tripinnate, 
the  leaflets  filiform,  3-8  mm.  long,  0.2-1  mm.  broad,  entire, 
acute,  mucronulate,  the  petioles  2-5  cm.  long,  sheathing 
throughout,  the  sheath  with  a  white  scarious  margin;  pedun- 

cles equalling  or  exceeding  the  leaves ;  umbels  5-9-rayed,  the 
fruiting  rays  unequal,  1-4  cm.  long,  erect;  involucels  absent; 
umbellets  10-30-flowered,  the  flowers  yellow,  the  fruiting  pedi- 

cels 1-^  mm.  long ;  fruit  narrowly  oblong,  10-16  mm.  long,  3-4 
mm.  broad,  narrowed  toward  the  base,  the  wings  less  than  one- 
half  the  width  of  the  body,  the  oil  tubes  solitary  in  the  intervals. 

Type:  Torrey  4"  Gray,  Yosemite  Valley,  California,  is  the  first  specimen  cited 
in  the  original  description.  M.  K.  Curran  16,  Yosemite  Valley,  June  1883,  is  given 

as  the  type  in  Contr.  U.  S.  Nat.  Herb.  7:  230.  Described  without  name  in  Bot. 

Calif.  1:   263,  as  a  plant  closely  allied  to  Podosciadiiim. 
Distribution:  Clefts  of  granite  rocks,  Sierra  Nevada  Mts.,  from  Fresno  Co.  to 

Tulare  Co.,  California,  6000  to  11,000  feet. 
Specimens  examined:  California:  Mt.  Moses,  Purpus  1531  (UC) ;  Sentinel 

Dome,  Yosemite  National  Park,  Schreiicr  1720  (UC)  ;  Alta  Meadows,  Tulare  Co., 
K.  Brandegee  (M,  UC)  ;  Eock  Creek  Basin,  Inyo  Co.,  slope  west  of  Long  Lake, 

Peirson  10771  (UC)  ;  road  to  Alta  Meadows,  K.  Brandegee  (UC)  ;  granite  lakes, 
Granite  Basin,  Fresno  Co.,  Youngberg  155  (Po)  ;  Piute  Pass,  North  Lake  Trail,  Inyo 
Co.,  Ferris  8926  (Po). 
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38.  Lomatium  Engelmannii  Mathias,  spec.  nov. 

Planta  acaulis,  1-3  dm,  alta,  pubescens ;  radicibus  elongatis ; 

foliis  oblongis,  petiolis  exclndentibus,  2.5-3.5  cm.  longis,  ter- 
natis,  deinde  1-2-pimiatis,  foliolis  conflueiitibus,  ovato-ob- 
longis,  1^  mm.  longis,  0.5-1  mm.,  latis,  apiculatis,  petiolis  2-4 

cm.  longis ;  pedunculis  foliis  longioribus ;  umbellis  2-7-radiatis, 
radiis  inaequalibus,  1-5.5  cm.  longis ;  umbellulis  paucifloribus, 
sine  involucellis,  pedicellis  2-8  mm.  longis;  fructibus  ovato- 
oblongis,  9-10  nmi.  longis,  ca.  5  mm.  latis,  glabris,  alis  lateral- 

ibus  angustis,  jugis  dorsalibus  filiformibus,  vittis  1-2  in  inter- 
vallis,  2-6  in  commissura. 

Plants  acaulescent,  1-3  dm.  tall,  pubescent,  from  a  long 
slender  tap-root;  leaves  oblong,  the  blades  2.5-3.5  cm.  long, 
ternate,  tlien  1-2-pinnate,  the  leaflets  confluent,  ovate-oblong, 
1-4  mm.  long,  0.5-1  mm.  broad,  apiculate,  the  petioles  2-4  cm. 
long,  entirely  sheathing,  purplish;  peduncles  exceeding  the 

leaves ;  umbels  2-7-rayed,  the  fruiting  rays  1-4,  unequal,  1-5.5 
cm.  long;  involucel  bracts  absent;  umbellets  few-flowered,  the 

flowers  yellow  (?),  the  fruiting  pedicels  2-8  mm.  long;  fruit 
ovate-oblong,  9-10  mm.  long,  about  5  mm.  broad,  glabrous,  the 
wings  half  the  width  of  the  body,  the  dorsal  ribs  filiform,  the 

oil  tubes  1-2  in  the  intervals,  2-6  on  the  commissure. 

Type:   George  Ungelmann,  Scott's  Mountain  (Siskiyou  Co.),  northern  California, 
6000-7000  feet,  30  August  1880  (M  137292  type,  137293). 

Distribution:  Known  only  from  the  high  mountains  in  southern  Siskiyou  Co., 
California. 

Specimens  examined:  California:  gravelly  slope  of  Mt.  Eddy,  south  of  Wagon 
Creek,  Siskiyou  Co.,  Ueller  13676  (M). 

39.  Lomatium  ang:ustatum  (Coult.  &  Rose)  St.  John,  in  St. 
John  &  Hardin,  Mazama  11:  83.  1929. 

Peucedanum  Martindalei  Coult.  &,  TJose  var.  angustaium  Coult.  &  Rose,  Bot,  Gaz, 
13:   143,  1888, 

Lomatium  Martindalei  Coult.   &  Rose   var,  angustatum  Coult.  &  Rose,  Contr, 
U.  S,  Nat.  Herb.  7:   225,  1900. 

CogswelUa  Martindalei  (Coult.  &  Rose)  Jonca  var,  angustata  (Coult.  &  Rose) 

Jones,  Contr.  Western  Bot.  12:   34.  1908. 
C.  angustata  Coult.  &  Rose,  Contr.  U.  S.  Herb.  12:   449.  1909. 

Lomatium  Hailii  of  authors,  not  Peucedanum  UaUii  Wats.  (1876). 
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Plants  short-caulescent,  1.5-2  dm.  tall,  glabrous,  from  long 
slender  tap-roots ;  leaves  broadly  oblong-ovate,  the  blades  6.5- 
15  cm.  long,  temate,  then  2-3-pinnate,  the  leaflets  confluent  and 
overlapping,  ovate,  1-2  mm.  long,  1-1.5  mm.  broad,  somewhat 
obtuse,  minutely  mucronulate,  the  petioles  1.5-3  cm.  long, 
forming  a  conspicuous  scarious  sheath;  peduncles  exceeding 

the  leaves;  umbels  6-16-rayed,  the  rays  unequal,  0.5-7  cm. 
long;  involucels  absent;  umbellets  about  20-flowered,  the 
flowers  creamy- white,  the  fruiting  pedicels  1-6  mm.  long ;  fruit 
narrowly  oblong,  6-10  mm.  long,  3-5  mm.  broad,  the  mngs  very 
narrow,  the  oil  tubes  1,  rarely  2,  in  the  intervals,  2-4  on  the 
commissure. 

Type:  Howell,  Cascade  Mts.,  Oregon. 

Distribution  :  Mountains  of  western  British  Columbia  to  the  Cascade  Mts.,  Ore- 
gon, 3000  to  9000  feet. 

Typical  specimens:  Washington:  Mt.  Hermann,  Whatcom  Co.,  Thompson 
5319  (M,  Th).  OREGON:  north  slope,  top  of  Black  Butte,  CitsicTc  S687  (M,  Po,  UC) ; 
near  summit  of  Cascade  Mts.  along  McKenzie  Pass,  Peck  9782  (M). 

Lomatium  angustatum  differs  from  L.  Martindalei,  with 

which  it  has  been  confused,  in  haying  ternate-pinnate  leaves, 
the  fruit  wings  narrower  than  the  body,  the  fruit  less  than  6 
mm.  broad,  the  pedicels  shorter  than  the  fruit  (except  in  var. 

flava  in  the  Olympic  Mts.),  and  a  narrowly  oblong  fruit.  Lo- 
matium Martindalei  does  not  occur  north  of  the  Oregon  Cas- 
cades. Neither  of  these  species  has  any  close  relationship  to 

L.  Hallii  (see  note  under  that  species),  as  has  been  supposed 

by  all  previous  authors  due  to  a  misinterpretation  and  confu- 
sion in  the  type  specimen  of  L.  Hallii. 

I 
I 

39a,  Lomatium  angustatum  (Coult.  &  Eose)  St.  John  var. 
flavumG.K  Jones,  Univ.  Wash.  PubLBioL  5:  202.  1936. 

Similar  to  the  species  but  the  leaves  sometimes  fleshier, 

flowers  lemon-yellow,  pedicels  8-16  mm.  long. 
Type:  Piper  897,  Olympic  Mts.,  Washington. 

Washingt 

EXA 

Co.,  Thompson  7958  (Th);  bordering  Honeymoon  Meadows  along  west  fork  of  the 
Doaewallipa  Elver  and  soutli  base  of  Mt.  Anderson,  Meyer  666  (Th)  ;  rocky  crest 

of  Constance  Eidge,  Jefferson  Co.,  Thompson  6590  (Th) ;  rocky  summit  of  Mt. 
Anereles.  Clallam  Co..  Thomvson  5591  CM.  Th^  :  Clallam  Co..  Elmer  2771  fM)  :  al- 
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pine  slopes  of  Mt.  Angeles,  Clallam  Co.,  Thompson  7464,  9445  (M,  Po,  Tli,  UC) ; 
rocky  crevices  at  summit  of  Col.  Bob  Lookout,  Grays  Harbor  Co.,  Thompson  7259 

(M,  Th,  UC). 

40.  Lomatium  Grayi  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7: 
229.  1900. 

Peucedanum  millefolium  Wats.  Bot.  King  Exp.  129.  1871,  not  Sender  (1861- 62). 

P.  Grayi  Coult.  &  Rose,  Bot.  Gaz.  13:  209.  1888;  Rev.  N.  Am.  TJmbell,  60. 
1888. 

P.  Grayi  Coult.  &  Eose  var.  aberrans  Jones,  Contr.  Western  Bot.  10:  55.  1902. 
Cogswellia  millefolia  (Wats.)  Jones,  Contr.  Western  Bot.  12:  35.  1908. 
C.  Grayi  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  12:  450.  1909. 

Lomatium  millefolium  (Wats.)  Macbr.  Contr.  Gray  Herb.  n.s.  53:  15.  1918. 

Plants  acaiilescent  or  short-caulescent,  2-6.1  dm.  tall,  from  a 
long  thickened  tap-root;  leaves  broadly  obovate,  the  blades 
10.5-26  cm.  long,  glabrous  to  somewhat  scaberulent,  1-2-ternate 
or  quinate,  then  2-3-pinnate,  the  leaflets  crowded,  linear  to  fili- 
form,  1-11  mm.  long,  0.1-0.25  mm.  broad,  entire,  mucronnlate, 
the  petioles  3.5-22  cm.  long,  sheathing  at  the  base ;  peduncles 
exceeding  the  leaves ;  umbels  7-22-rayed,  the  rays  spreading, 
2-15  cm.  long;  involucel  bracts  filiform,  entire,  occasionally 
toothed,  usually  shorter  than  the  yellow  flowers,  rarely  decidu- 

ous ;  umbellets  15-30-flowered,  the  fruiting  pedicels  6-22  mm. 
long;  fruit  ovate-oblong  to  oblong,  7-16  mm.  long,  5-8  mm. 
broad,  the  wings  narrower  than  to  equalling  the  body,  the  oil 

tubes  solitary  in  the  intervals,  rarely  2-3,  especially  in  the 
lateral  intervals,  2—4,  rarely  6,  on  the  commissure. 

Type:   Watson  466,  Antelope  Island,  Salt  Lake,  Utah  (US), 
Distribution:   Western   Wyoming    and    Colorado    to    eastern    Wasliiagton    and 

Oregon,  750  to  8400  feet. 

Typical  specimens:  idaho:  about  Lewiston,  Nez  Perce  Co.,  Heller  ̂   UeUer 
S04S  (M,  NY,  Po).  UTAH:  gravel,  Fairyiew,  Jones  5548  (M,  NY,  Po).  washing- 
ton:  Hangman  Creek,  Spokane  Co.,  Sandbcrg  ̂   Leiberg  5  (M,  Po) ;  shores  of 
Snake  Eiver,  Wawawai,  Piper  1767   (NY). 

40a.  Lomatium  Grayi  Coult.  &  Rose  var.  depauperatum 
(Jones)  Mathias,  comb.  nov. 

Cogswellia  millefolia  (Wats.)  Jones  var.  depauperata  Jones,  Contr.  Western 
Bot.  12:  38.  1908. 

r 

Similar  to  the  species  but  usually  lower;  leaves  dissected  into 
few  remote  small  linear  pinnae. 
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Type:  Jones,  Dugway,  Utah,  2  June  1891  (Po  78055). 
Western 

Specimens  examined:  utah:  Dugivay,  Dutch  Mt.,  Tooele  Co.,  Cove  Creek,  De- 
troit, Granite  Mts.,  Tooele  Co.,  Fish  Spring,  Oqulrrh  Mta.,  Deseret,  Jones  (Po) ; 

Marjim  Canyon,  46  mi.  w.  of  Delta,  Millard  Co.,  Maguire  ̂   Becraft  3938  (UC). 
NEVADA:  west  of  Wendover,  Jones  S5253  (Po) ;  Pilot  Mt.,  White  Pine  Co.,  Cottam 
4533  (Po);  A.  J.  Jones  (M). 

41.  Lomatium  serpentinum  (Jones)  Matliias,  comb.  nov. 
Cogswellia  serpentina  Jones,  Contr.  Western  Bot.  12:  42.  1908. 
C.  fragrans  St.  John,  Fl.  S.E.  Wash.  &  Adj.  Ida.  290.  1937. 

Plants  acaulescent,  2.5-3  dm.  tall,  essentially  glabrous,  root 
thick  and  woody  with  a  multicipital  caudex ;  leaves  oblong,  the 
blade  8.5-15  (30?)  cm.  long,  1-2-ternate,  then  bipinnate,  the 
leaflets  crowded,  lanceolate  to  oblanceolate,  2-5  mm.  long,  1-2 
mm.  broad,  entire,  apiciilate,  minutely  papillose  above,  the 
petioles  2-6  cm.  long,  partially  to  entirely  sheathing  with  scar- 
ious-winged  margins ;  peduncles  exceeding  the  leaves ;  umbels 
10-17-rayed,  the  fruiting  rays  unequal,  1.5-7  cm.  long,  spread- 

ing to  ascending,  glabrate;  involucel  bracts  linear-lanceolate, 
up  to  5  mm.  long,  finely  puberulent ;  umbellets  many-flowered, 
the  flowers  bright  yellow,  the  fruiting  pedicels  3-15  mm.  long ; 
fruit  oblong,  6-8  (10?)  mm.  long,  3-4  (5?)  mm.  broad,  glabrous, 
the  wings  one-half  to  equalling  the  width  of  the  body,  the  oil 
tubes  solitary  in  the  intervals,  2  on  the  commissure. 

Type:  Cmicic  3532c,  rocky  banks  of  the  Snake  River  near  the  mouth  of  Mc- 
Dougal  Creek,  Oregon,  28  May  1901, 

Distribution  :   Snake  River  Valley,  Idaho,  Washington,  and  Oregon. 
Specimens  examined:  idaho:  clefts  in  basaltic  cliffs,  above  Steep  Creek,  2  mi. 

n.  of  Sheep  Creek,  Snake  River  Canyon,  Idaho  Co.,  Constance,  Bollins  4-  Dillon  1591 
(Th,  UC)  ;  basaltic  ledges  of  Cottonwood  Rapids,  Snake  River  Canyon,  Nez  Perce 
Co.,  Constance,  Mollins  4-  Dillon  1559  (UC) ;  basalt  ledges,  rocky  south  slopes  %  mi. 

4- Peters  1829  (UC). 

Cany 

Wash 

42.  Lomatium  Donnellii  Coult.  &  Eose,  Contr.  U.  S.  Nat. 
Herb.  7:  231.  1900. 

Peucedanum  Donnellii  Coult.  &  Rose,  Bot.  Gaz.  13:   143,  1888;  Rev.  N.  Am. 
Umbell.  65,  1888. 

Cogswellia  Donnellii  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:  34.  1908. 

Plants  acaulescent  or  caulescent  with  the  development  of 
a  pseudoscape,  1.3-3.3  dm.  tall,  glabrous,  from  a  long,  some- 
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what  stout  tap-root;  leaves  ovate  to  oblong,  the  blades  4^10.5 

cm.  long,  tcrnate  then  2-3-pinnate,  the  leaflets  more  or  less  con- 
fluent, linear,  1-7  mm.  long,  1-2  mm.  broad,  entire,  acute,  apicu- 

late ;  the  petioles  1-9  cm.  long,  sheathing  below,  sometimes  en- 

tirely sheathing ;  peduncles  exceeding  the  leaves ;  umbels  8-30- 
rayed,  the  fruiting  rays  unequal,  1-9  cm.  long,  spreading  to 
suberect;  involucel  bracts  filiform  to  linear-lanceolate,  equal- 

ling the  yellow  flowers ;  umbellets  about  20-flowered,  the  fruit- 

ing pedicels  3-15  mm.  long;  fruit  ovate  to  ovate-oblong,  5-9 
mm.  long,  4-5  mm.  broad,  the  wings  less  than  half  the  width 

of  the  body,  the  oil  tubes  3-6  in  the  intervals,  4r-6  on  the  com- 
missure. 

Type:  Cusiclc  36,  Union  Co.,  Oregon,  May  1883,  is  the  first  specimen  cited; 
HoweU  829  is  given  as  the  type  in  Contr.  U.  S.  Nat.  Herb.  7:  231, 

Distribution":  Eastern  Oregon. 
Specimens  examined:  oregon":  Cusick  1587  (M,  Po,  UC)  ;  Prairie  City,  Grant 

Co.,  Henderson  5183,  5185  (M);  Fossil,  Wheeler  Co.,  Henderson  5512  (M) ;  hill- 
sides of  the  Malheur,  Cusiclc  1GS2  (M,  Po,  UC) ;  Silver  Creek  Valley,  Harney  Co., 

Cusiclc  2615  (M,  Po,  UC). 

43.  Lomatium  Nelsonianum  Macbr.  Contr.  Gray  Herb.  n.s. 
53:  15.  1918. 

Plants  short-caulescent,  about  4  dm.  tall;  leaves  ovate,  the 
blades  up  to  2.5  (?)  dm.  long,  ternately  to  ternate-pinnately 
decompound,  the  leaflets  linear  or  filiform  (?),  about  3  mm. 
long,  loss  than  0.5  mm.  broad,  glabrous  or  sparingly  hispid  ( ?), 

the  petioles  2.5-5  cm.  long,  sheathing  below ;  peduncles  exceed- 
ing the  leaves ;  umbels  12-15-rayed,  the  rays  unequal,  ascend- 
ing, 2.5-7  cm.  long;  involucel  bracts  filiform,  sparingly  hispid, 

up  to  half  the  length  of  the  pedicels ;  umbellets  15-20-flowered, 
the  flowers  yellow  ( ?),  the  fruiting  pedicels  10-16  mm.  long,  mi- 

nutely pubescent  to  glabrate,  spreading ;  fruit  oblong,  7-9  mm. 
long,  4-5  mm.  broad,  the  wings  slightly  narrower  than  the  body, 
the  oil  tubes  3  in  the  intervals,  6  on  the  commissure. 

Type:  J.  C.  Nelson  1419,  dry  rocky  hillside  near  Mule  Creek,  Curry  Co.,  Oregon, 
21  June  1917  (G). 

Distribution":   Known  only  from  the  type  collection. 

This  species  is  inadequately  known.  The  detached  leaves 
on  the  type  sheet  are  probably  leaves  of  Leptotaenia  dissecta. 
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They  show  the  characteristic  pubescence  of  that  species,  while 
the  leaves  attached  to  the  stems  of  the  plant  are  apparently 

glabrous.  The  stem  leaves  are  so  badly  withered  that  it  is  dif- 

ficult to  study  them  but  the  leaflets  seem  to  be  a  somewhat  dif- 
ferent shape  from  those  of  the  detached  leaves. 

44.  Lomatium  minimum  Mathias,  comb.  nov. 

Cogswellia  minima  Mathias,  Ann.  Mo.  Bot.  Gard.  19:  497.  1932. 

Plants  acaulescent,  1-3.5  cm.  tall,  glabrous  or  scabrous- 

puberulent ;  leaves  narrowly  oblong,  the  blades  0.5-2.5  cm.  long, 

simply  pinnate  with  4-6  pairs  of  acute,  distinct,  entire  or  once- 

lobed  leaflets,  2-10  mm.  long,  1-1.5  mm.  broad,  the  petiole  1-6 
mm.  long,  entirely  sheathing;  peduncles  equalling  or  slightly 

exceeding  the  leaves ;  umbels  few-rayed,  the  rays  unequal,  3-12 
mm.  long ;  involucel  bracts  subdimidiate,  several,  more  or  less 

distinct,  narrow,  acute,  foliaceous,  somewhat  scarious-mar- 
gined,  shorter  than  to  equalling  the  yellow  flowers ;  umbellets 

few-flowered,  the  pedicels  1-2  mm.  long ;  fruit  oblong,  4-7  mm. 
long,  3-4  mm.  broad,  glabrous,  the  wings  well-developed,  about 
equalling  the  body,  the  oil  tubes  more  or  less  obsolete. 

Type:  Mathias  670,  near  the  hotel,  dry  slopes  bordering  Bryce  Canyon,  Utah, 
8600  feet,  18  July  1929  (M). 

Distribution:  Known  only  from  the  type  locality  and  the  Panguitch  Plateau 
above  Cedar  Breaks,  southwestern  Utah. 

Specimens  examined:  utah:  Cedar  Breaks,  Jones  (Po) ;  Panguitch,  Janes 

(Po)  ;  on  the  edge  of  the  Breaks,  betAveen  the  hotel  and  the  camp  ground,  Cedar 

Breaks,  near  Cedar  City,  Iron  Co.,  Mathias  734  (M). 

45.  Lomatium  oreganum  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  224.  1900. 

Peiicedanum  oreganum  Coult.  &  Rose,  Rev.  N.  Am.  Umbell.  64,  1888. 

Cogswellia  orcgana  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:   35.  1908, 

Plants  very  low,  acaulescent,  2.5-6  cm.  tall,  villosulose 
thronghout,  from  a  multicipital  woody  caudex;  leaves  oblong, 

the  blades  1-3  cm.  long,  bipinnate,  the  leaflets  crowded,  oblong, 
2-3  mm.  long,  about  1  mm.  broad,  apiculate,  the  petioles  0.5-2 
cm.  long,  sheathing  below;  peduncles  exceeding  the  leaves; 
umbels  greatly  reduced,  with  one  fertile  umbellet,  the  fertile 
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rays  1-5  mm.  long,  and  2-3  sessile  sterile  umbellets ;  involucel 
bracts  linear,  acute,  not  scarious-margined,  longer  tlian  the 
yellow  flowers;  umbellets  few-flowered,  the  fruiting  pedicels 
1-1.5  mm.  long ;  fruit  oblong,  about  5  mm.  long,  2.5  mm.  broad, 
villosulose,  the  wings  much  narrower  than  the  seed,  the  oil 

tubes  2-3  in  the  intervals,  4  on  the  commissure. 
Type:  CusicTc  1390,  alpine  rocks,  Blue  and  Eagle   Creek  Mts.,   Oregon,  Aug. 

1886-88  (F). 

Distribution:  Known  only  from  the  type  localities. 

Specimens  examined:  Oregon :  cliff-gides  of  highest  Blue  Mts.,  head  of  An- 
thony's Creek,  Cusick  2247  (UC). 

46.  Lomatium  Greenmanii  Mathias,  spec.  nov. 
Planta  caulescens,  5-8  cm.  alta ;  foliis  oblongis,  petiolis  ex- 

cludentibus,  1.5-2.5  dm.  longis,  1-2-pinnatis,  foliolis  oblongis, 
5-10  mm.  longis,  2-2.5  mm.  latis,  apiculatis,  marginibus  sub- 
scabris,  petiolis  1.5-3  cm.  longis,  folio  caulino  unico,  parvo, 
pinnatoj  pedunculis  foliis  longioribus;  umbellis  cum  1-3  um- 
bellulis  fertilibus,  radiis  1.5-2  mm.  longis;  bracteis  involucelli 
paucis,  filif ormibus,  ca.  pedicellis  aequalibus ;  umbcllulis  pauci- 
floribus,  pedicellis  ca.  1  mm.  longis,  ovariis  fructibusque  gla- 
bris;  fructibus  ovatis,  3-5  mm.  longis,  2  mm.  latis,  alls  angustis, 
jugis  dorsalibus  filiformibus,  vittis  1  in  intervallis,  2  in  com- 
missura. 

Plants  low,  caulescent,  5-8  cm.  tall,  from  a  multicipital  woody 
caudox ;  leaves  oblong,  the  blades  1.5-2.5  cm.  long,  1-2-pinnate, 
the  leaflets  oblong,  distinct,  5-10  mm.  long,  2-2.5  mm.  broad, 
apiculate,  the  margins  slightly  roughened,  the  petioles  1.5-3 
cm.  long,  purplish  sheathing  below,  the  single  stem  leaf  much 
reduced,  pinnate,  the  petiole  purplish,  sheathing  throughout; 
peduncles  exceeding  the  leaves;  umbels  reduced  to  1-3  fertile 
umbellets  and  1-2  sessile  sterile  umbellets,  the  fruiting  rays 
1.5-2  mm.  long;  involucel  bracts  few,  filiform,  white-scarious, 
about  equalling  the  pedicels;  umbellets  few-flowered,  the 
flowers  white,  the  fruiting  pedicels  about  1  mm.  long,  the 
ovaries  glabrous ;  fruit  ovate,  3.5  mm.  long,  2  mm.  broad,  gla- 

brous, the  wings  much  narrower  than  the  body,  the  dorsal  ribs 
filiform,  the  oil  tubes  solitarv  in  the  intervals.  2  on  the com 
missure. 
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Type:   Cusick  £458,  Wallowa  Mts.,  head  of  Keystone  Creek,  9000  feet,  Oregon, 
fruiting  August  4,  1900  (Po  78156). 

Distribution  :  Known  only  from  the  type  collection. 

This  species  is  named  in  honor  of  Dr.  J.  M.  Greenman,  of * 

the  Missouri  Botanical  Garden,  who  first  suggested  to  the 

writer  the  interesting  problems  in  the  study  of  this  genus  and 
whose  advice  and  assistance  has  been  greatly  valued. 

47.  Lomatium  Eastwoodae  (Coult.  &  Rose)  Macbr.  Contr. 
Gray  Herb.  n.s.  56:  35.  1918. 

Cynomarathrum  Eastwoodae  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7:  247. 
1900. 

Western 
1908. 

Plants  acaulescent,  1-1.5  dm.  tall  from  a  subwoody  caudex 
covered  with  old  leaf  sheaths ;  leaves  narrowly  oblong,  scaberu- 

lent,  the  blades  2.5-7  cm.  long,  1-2-pinnate,  with  5-7  remote 
pairs  of  segments,  the  leaflets  oblong-lanceolate,  2-4  mm.  long, 

1-1.5  mm.  broad,  crowded,  apiculate,  the  petioles  1.5-4.5  cm. 
long,  shortly  sheathing  below ;  peduncles  exceeding  the  leaves ; 

umbels  4-6-rayed,  the  fruiting  rays  unequal,  1-3  cm.  long,  as- 
cending ;  involucel  bracts  few,  linear,  entire,  much  shorter  than 

the  pedicels;  umbellets  2-15-flowered,  the  flowers  yellow  (?), 
the  fruiting  pedicels  6-17  mm.  long,  ascending;  fruit  oblong, 
8-10  mm.  long,  about  6  mm.  broad,  glabrous,  the  wings  equal- 

ling to  broader  than  the  body,  the  oil  tubes  3-4  in  the  intervals, 
6-8  on  the  commissure. 

Type:  Eastwood,  Grand  Junction,  Colorado,  May  1892  (US). 

DisTBTBUTiON :   Knowu  only  from  the  type  locality. 
Specimens  examined:  Colorado:  Grand  Junction,  Bethel  s.  n.  (CI),  S4  (US), 

Jones  (Po),  Eastwood  (UC). 

48.  Lomatium  scabrum  (Coult.  &  Eose)  Mathias,  comb.  nov. 
Cynomarathrum  scahrum  Coult.  &  Eose,  Contr,  U.  S.  Nat.  Herb.  7:   247.  1900. 

Cogswellia  scabra  (Coult.  &  Eose)  Jones,  Contr.  Western  Bot.  12;   35.  1908. 

Plants  acaulescent,  1-3.5  dm.  tall,  from^  a  subwoody  caudex 
covered  with  old  leaf  sheaths;  leaves  narrowly  oblong,  the 

blades  5.5-10  cm.  long,  sparsely  to  densely  scaberulent,  2-3- 
pinnate,  the  leaflets  crowded,  linear,  2-4  mm.  long,  1-1.5  mm. 
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broad,  apiculate,  the  petioles  3-10  cm.  long,  sheathing  below, 
glabrous  to  scaberulent;  peduncles  exceeding  the  leaves, 
sparsely  scaberulent  to  glabrate,  especially  above;  nmbels 
7-14-rayed,  the  fruiting  rays  1.5-4  cm.  long,  ascending,  gla- 

brous ;  involucel  bracts  distinct  or  shortly  connate,  linear,  seta- 
ceous, shorter  than  to  equalling  the  yellow  flowers ;  umbellots 

many-flowered,  the  fruiting  pedicels  5  (2  ?)-9mm.  long,  ascend- 
ing ;  fruit  oblong-ovate,  7-9  mm.  long,  4-6  mm.  broad,  glabrous, 

the  wings  less  than  to  half  the  width  of  the  body,  the  oil  tubes 

3-5  in  the  intervals,  4-10  on  the  commissure. 
Type:  Jones  1864,  Frisco,  Utah,  2400  m.,  22  June  1880  (US  type,  Po). 
Distribution:  Southwestern  Utah. 

Specimens  examined:  utah:  St.  George,  Jones  1615    (Po) ;   Detroit,   Silver 
Reef,  Frisco,  Jones  (Po) ;  Cedar  Canyon,  Iron  Co.,  Cottam,  Stanton  ^  Sarrison 
S9S5  (Po) ;  Copper  Mine,  Joiies  5006b  (Po) ;  St.  George,  Jones  5110o  (Po,  UC) ; 
Diamond  Valley,  Jones  51S5g  (Po,  US);  St.  George,  Gooding  799  (M,  UC) ; 
Leeds,  Tidestrom  9391  (US), 

49.  Lomatium  ciliolatum  Jepson,  Madrono  1:  155.  1924; 
Man.  Fl.  PI.  Calif.  723.  1925. 

Plants  acaulescent,  about  1.5  dm.  tall,  from  a  long  slender 
tap-root ;  leaves  ovatish,  2-3.5  cm.  long,  margins  finely  and  reg- 

ularly ciliolate,  pinnate,  the  leaflets  0.8-2  cm.  long,  irregularly 
pinnatifid  into  ovatish  segments;  peduncles  exceeding  the 
leaves;  umbels  3-5-rayed,  the  rays  unequal,  0.8-3.2  cm.  long; 
involucel  bracts  several,  ovate,  with  dark  purple  veins;  um- 
bellets  few-flowered,  the  pedicels  2-4  mm.  long ;  fruit  elliptic, 
7-8  mm.  long,  glabrous,  the  wings  narrow,  the  oil  tubes  obscure, 
4r-5  in  the  intervals,  2  on  the  commissure. 

No  material  of  this  species  has  been  seen  and  this  description 
has  been  adapted  from  those  published  by  Jepson. 

Type:  Jepson  (14319),  Soldiers  Eidge  near  South  YoUo  Bolly,  California. 
Distribution:  Known  only  from  the  type  locality,  California. 

50.  Lomatium  concinnum  (Osterh.)  Mathias,  comb.  nov. 
Cogswellia  concinna  Osterh.  Muhleubcrgia  8:   44.  1912, 

Plants  short-caulescent,  1.2-2.5  dm.  tall,  glabrous,  purplish 
below,  from  a  long  slender  tap-root ;  leaves  oblong,  the  blades 
2-7  em.  long,  bipinnate  with  the  lower  leaflets  sometimes  pin- 
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nately  lobed,  the  leaflets  distinct,  linear,  2-11  mm.  long,  1-2  mm. 
broad,  rounded  at  the  apex,  sometimes  apiculate,  the  petioles 

1.5-5.5  cm.  long,  sheathing  below;  peduncles  exceeding  the 

leaves ;  umbels  8-13-rayed,  the  fruiting  rays  5-6,  subequal,  2.5- 
4  cm.  long,  spreading ;  involucel  bracts  conspicuous,  dimidiate, 

foliaceous,  ovate-lanceolate,  acute,  entire  or  rarely  lobed 

towards  the  apex,  usually  many-nerved,  connate  below,  equal- 

ling to  longer  than  the  yellow  flowers ;  umbellets  many-flowered, 

the  fruiting  pedicels  1-2  mm.  long ;  fruit  ovate,  5-8  mm.  long, 
4^5  mm.  broad,  the  wings  less  than  half  the  width  of  the  body, 

the  oil  tubes  4-5  in  the  intervals,  about  10  on  the  commissure. 

Type:  Osterhout  4515,  Paeonia,  Delta  Co.,  Colorado,  21  May  1911  (NY,  Po  type 
coll.). 

Distribution:   Southwestern  Colorado. 

Specimens   examined;   Colorado:  Cimarron,   Baker  22   (M,   Po,   UC) ;    north 
fork  of  the  Gunnison,  Furpus  587  (UC). 

51.  Lomatium  Parryi  (Wats.)  Macbr.  Contr.  Gray  Herb.  n.s. 
56:  35.  1918. 

Peucedanum  macrocarpvm  Parry,  Am.  Nat.  9:  272.  1875,  nom.  nud.,  not  Nutt. 

(1840). 
P.  Parryi  Wats.  Proc.  Am.  Acad.  11:   143.  1876. 

P.  scopulonim  Jones,  Contr.  Western  Bot.  8:  31.  1898. 

Cynomarathrum  Parryi  (Wats.)  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7:  246. 
1900. 

Cogswellia  Parryi  (Wats.)  Jones,  Contr.  Western  Bot.  12:  32.  1908. 
Lomatium  Parryi  (Wats.)  Jepson,  Madrono  1:   157.  1924,  in  err. 

Cogswellia  Cottami  Jones,  Contr,  Western  Bot.  16:  36.  1930. 

Plants  acaulescent,  glabrous,  2-4  dm.  tall,  from  a  long  some- 

what stout  tap-root;  leaves  narrowly  oblong,  the  blade  10-20 
long,  2-3-pinnate,  the  lowermost  pinnae  more  divided  than 

the  upper,  the  leaflets  linear,  2-9  mm.  long,  about  1  mm.  broad, 
entire,  cuspidate,  the  petioles  6-10.5  cm.  long,  short-sheathing; 
peduncles  clustered  from  the  old  sheaths,  equalling  to  some- 

what exceeding  the  leaves ;  umbels  about  15-rayed,  the  rays  sub- 

equal,  2-4.5  cm.  long,  suberect ;  involucel  bracts  several,  linear, 
acute,  subscarious,  sometimes  cleft,  equalling  or  exceeding  the 

yellow  flowers ;  umbellets  about  10-flowered,  the  fruiting  pedi- 
cels 10-17  mm.  long;  fruit  oblong,  9-12  mm.  long,  4r-6  mm. 

cm 
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broad,  the  wings  equalling  or  somewhat  wider  than  the  body, 

the  oil  tubes  2-3  in  the  intervals,  4  on  the  commissure. 
Type:  Parri/ 55,  soutlierii  Utah  (G). 
A  mixture  of  material  was  distributed  under  Parry  85 ;  the  type  of  this  species  is 

a  glabrous  specimen. 

Distribution  :  Mountain  ranges,  southeastern  Utah  to  the  Panamint  Mts.,  Cali- 
fornia. 

Specimens  examined:  utah:  Sierra  La  Sal,  Purpus  (M,  UC,  US);  Apex  Mine, 
Beaver  Dam  Mts.,  Washington  Co.,  Cotfam  4098  (M,  Po  type  of  C  Cotiami)  ;  Palmer 
178  (M)  ;  Silver  Reef,  Jones  5149s  (M,  Po,  US).  Nevada:  Meadow  Valley  Wash, 

Goodding  629  (M,  US);  Duck  Creek  Canyon,  4  mi.  s.  e.  of  Paine 's  Ranch,  A,  E. 
EitchcocTc  1402  (US).  California:  Surprise  Canyon,  Panamint  Mts.,  Inyo  Co., 
Howell  3898  (M)  ;  Pleasant  Canyon,  Panamint  Mts.,  Jones  (M  type  coll.  of  P. 
scopulorum) ;  head  of  Wild  Rose  Canyon,  Panamint  Mts.,  Mathias  827  (M). 

52.  Lomatium  Nuttallii  (Gray)  Macbr.  Contr.  Gray  Herb, 
n.s.  56:  35.  1918. 

Seseli  Nuttallii  Gray,  Proc.  Am.  Acad.  8:   287.  1870,  in  part, 
Peucedanum  graveolens  Wats.  Bot,  King  Exp.  128.  1871,  not  Benth.  &  Hook. 

(1867). 
P.  Kingii  Wats.  Proc.  Am.  Acad.  22:  474.  1887. 

Cynomarathrum  Nuttallii  (Gray)  Coult.  &  Eose,  Contr.  IT.  S.  Nat.  Herb.  7: 
245.  1900. 

Cogswellia  Nuttallii  (Gray)  Jones,  Contr.  Western  Bot.  12:  32.  1908. 

Plants  acaulescent,  glabrous,  1.5-4.2  dm.  tall,  from  a  multi- 
cipital  subwoody  caudex  covered  with  old  leaf  sheaths ;  leaves 

oblong,  the  blades  5.5-13  cm.  long,  1-2-pinnate  or  ternate-  or 
qninate-pinnate,  the  leaflets  remote,  linear,  10-50  mm.  long,  1-2 

mm.  broad,  entire,  cuspidate,  the  petioles  3-15  cm.  long,  shortly- 
sheathing  below;  peduncles  stout,  usually  greatly  exceeding 
the  leaves  in  the  mature  plant ;  umbels  5-16-rayed,  the  fruiting 
rays  15-43  mm.  long,  erect  to  subcrect;  involucel  bracts  dis- 

tinct or  shortly  connate,  linear,  acute  to  acuminate,  entire  or 
once-lobed  near  the  base,  longer  than  or  equalling  the  yellow 
flowers,  sometimes  reflexed;  umbellets  15-20-flowered,  the 
fruiting  pedicels  3-7  mm.  long,  suberect ;  fruit  narrowly  oblong, 
9-13  mm.  long,  3-4  mm.  broad,  the  wings  about  half  the  width 
of  the  body,  the  oil  tubes  3-5  in  the  intervals,  6-10  on  the  com- 
missure. 

Type:  Nuttall,  Eocky  Mountains. 
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Distribution:  Southwestern  Wyoming  to  northwestern  New  Mexico  and  eastern 

Nevada,  with  one  collection  from  Nebraska  (Eydberg  129,  Scotts  BlufE  in  the  Pass 
[US]). 

Typical  specimens  :  Wyoming  :  lower  slopes,  Piney  Mt.,  25  miles  west  of  Big 

Piney,  Sublette  Co.,  Fayson  ̂   Payson  2707  (M,  Po,  UC,  US),  titah:  clay  slopes 

near  Mill  Creek,  foothills  of  Uinta  Mts.,  Summit  Co.,  8200  ft.,  Tayson  ̂   Payson 
4807  (M,  US),  4887  (Po,  UC). 

52a.  Lomatium  Nuttallii  (Gray)  Macbr.  var.  alpinum 
(Wats.)  Mathias,  comb.  nov. 

Wats.  var.  alvitmm  Wats 

Wats.  var.  alpinwm  (Wats 
1888, 

Cynomarathrum 
245.  1900. 

Western 
Bot.  12:  32,  1908. 

Lomatvum  alvinum  CW 

Similar  to  the  species  but  usually  lower,  up  to  3  dm.  tall; 

leaves  usually  less  divided ;  rays  3-6 ;  pedicels  4^10  mm.  long. 

Type:   Watson  464,  East  Humboldt  Mts.,  Nevada  (US). 
Distribution:  Western  Utah  and  adjacent  Nevada. 

Specimens  examined:  tttah:  Gold  Hill,  Black  Mt.,  Jones  (Po).  Nevada: 

Shellbourne,  Osceola,  Duck  Creek,  Muncy,  Jones  (Po)  ;  Glencoe,  Jones  (Po,  US) ; 

rocky  slopes,  Highland  Peak,  Purpus  628S  (Po,  UC,  US);  7  mi.  east  of  Ely,  A.  E. 
HiicheocTc  ISIS  (US). 

53.  Lomatium  Hallii  (Wats.)  Coult.  &  Rose,  Contr.  U.  S. 
Nat.  Herb.  7:  224.  1900. 

Peucedanum  nudicaule  Gray,  Proc.  Am.  Acad.  8:   385.  1872,  not  Nutt.  (1840). 
P.  Eallii  Wats.  Proc.  Am.  Acad.  11:  141.  1876. 

P.  microcarpum  Howell  ex  Coult.  &  Eose,  Eev.  N.  Am.  Umbell.  65.  1888. 

Lomatium  Leibergii  Coult,  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7:   224.  1900. 

L.  microcarpum  (Howell)  Coult.  &  Eose,  Contr,  U.  S.  Nat.  Herb.  7:  230.  1900. 

Cogswellia  Eallii  (Wats.)  Jones,  Contr.  Western  Bot.  12:   35.  1908. 

C.  microcarpa  (Howell)  Jones,  Contr.  Western  Bot.  12:   35.  1908, 

C.  Leibergii  (Coult.  &  Eose)  Jones,  Contr.  Western  Bot.  12:   35,  1908. 

Plants  short-caulescent,  2.0-3.5  dm.  tall,  glabrous  except  for 
an  occasional  slight  scaberulence  in  the  inflorescence;  leaves 

oblong,  the  blades  4.5-10  cm.  long,  tripinnate,  the  leaflets 

distinct  except  the  uppermost,  linear  or  oblong,  2-4  mm.  long, 
less  than  1  mm.  broad,  entire,  apiculate,  the  petioles  3-6  cm. 
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long,  sheathing  to  about  the  middle,  the  sheath  scarions-mar- 
gined,  purplish;  fruiting  peduncles  exceeding  the  leaves;  um- 

bels 9-17-rayed,  the  rays  unequal,  1.3-5  cm.  long,  spreading, 
glabrous  or  scaberulent  below;  involucel  bracts  linear-lance- 

olate, acuminate,  equalling  the  yellow  flowers ;  umbellets  about 
30-flowered,  the  fruiting  pedicels  4-7  mm.  long,  glabrous  or 
scaberulent ;  fruit  oblong,  5-7  mm.  long,  about  3  mm.  broad,  the 
wings  about  one-half  the  width  of  the  body,  the  oil  tubes  2-3 
in  the  intervals,  5  on  the  commissure* 

Type:  Hall  £11,  '^Oregon''  (probably  SUver  Creek,  Marion  Co.)   (G  type,  NY), 
Distribution  :  River  valleys,  western  slopes  of  the  Cascade  Mts.,  Oregon, 
Specimens   examined:  Oregon:  on  cliffs,   Roseburg,   Umpqua  Valley,  Howell 

(M,  NY,  Th);  rocky  bluff  near  Myrtle  Creek,  Douglas  Co.,  Thompson  10174  (NY, 

Th);  Leihcrg  4166  (collection  of  1899)    (US  type  of  L.  Leibergii) ;  moist  bluffs, 
edge  of  coniferous  woods,  2  mi.  above  Oakridge,  Middle  Fork  of  Willamette  River, 
Cascade  Mts.,  Lane  Co.,  Constance,  Henderson  ^  BolUns  1471  (Th,  UC), 

The  specimens  of  Howell  without  number  cited  above  agree  in  date  of  collection 

and  locality  with  Eowell  709,  the  type  of  Peucedanum  microcarpum,  and  are  a  per- 
fect match  for  the  type  specimen  of  P,  Ealli%  Ball  Sll  in  part. 

The  type  sheet  of  Peucedanum  Hallii  in  the  Gray  Herbarium  has  mounted  on  it 
five  distinct  plants.  Two  of  these  plants  have  finely  cut  leaves,  nearly  mature  fruit 
and  3  oil  tubes  in  the  intervals.  These  are  to  be  considered  the  type  of  the  species. 
The  other  three  specimens  may  belong  together  and  are  Lomativm  angustatum. 
The  specimens  of  Hall  211  have  been  distributed  as  coming  variously  from  Mt. 

Hood  and  from  Silver  Creek,  Marion  County,  Oregon.  The  specimens  of  X.  an- 
gustatum  may  well  have  been  collected  at  Mt.  Hood.  Because  of  the  Mt.  Hood  lo- 

cality it  has  been  generally  considered  that  L,  Hallii  was  an  alpine  plant  and  con- 
sequently it  has  been  misunderstood  and  in  most  eases  confused  with  L,  angustatum. 

The  collection  of  Leiberg  (4166  in  1899),  the  type  of  Lomatium  Leibergii^  waa 
probably  made  in  the  valleys  on  the  western  slopes  of  the  Cascades  since  we  have  rec- 

ords of  other  collections  by  Leiberg  in  the  summer  of  1899  from  that  region,  namely, 
from  east  of  Medf ord,  Abbott  Butte,  Big  Butte  Creek,  Lower  Applegate  Creek,  and 

Ashland.^ 

54.  Lomatium  Martindalei  Coult.  &  Rose,  Contr.  U.  S.  Nat. 
Herb.  7:  225.  1900. 

Feuoedannm  Martindalei  Coult.  &  Eose,  Bot.  Gaz.  13:  142.  1888;  Eev.  N.  Am. 
rmbell.  66.  1888. 

Western 
1908. 

"■  C.  P.  Smith,  A 
Herb.  1(1).  1927. 

Contr.  Dudley 
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Plants  short-caulescent,  purplisli,  1.5-2.5  dm.  tall,  from  a 

long,  somewhat  thickened  tap-root;  leaves  oblong  to  ovate- 

oblong,  the  blades  2.5-5  cm.  long,  1-2-pinnate,  minutely  rough- 
ened to  glabrous  on  the  margins  and  veins  below,  the  leaflets 

oblong  to  cuneate,  5-10  mm.  long,  2-7  mm.  broad,  pinnately 

lobed  to  serrate  above,  the  petioles  2.5-5  cm.  long,  sheathing 

below ;  peduncles  exceeding  the  leaves ;  umbels  4-7-rayed,  the 
fruiting  rays  unequal,  1-5.5  cm.  long,  suberect ;  involucel  bracts 

few,  filiform,  shorter  than  the  pedicels  j  umbellets  10-20- 
flowered,  the  fruiting  pedicels  2-3, 7-10  mm.  long ;  fruit  oblong, 
13-16  mm.  long,  7-8  mm.  broad,  the  wings  about  equalling  the 

body,  the  oil  tubes  solitary  in  the  intervals,  2  on  the  commis- 
sure. 

Type:  Howell,  "rocky  places,  Cascade  Mountains,  Oregon,"  May-June  1880. 
Distribution:  Cascade  Mts.,  Oregon. 

Specimens  examined:  Oregon:  Coral  Springs,  Leiberg  609  (UC)  ;  rocky  places, 

Cascade  Mountains,  Howell  (NY  type  coll.) ;  alpine  slopes  of  Crater  Lake,  Kla- 
math Co.,  Thompson  12286  (Th)  ;  Wizard  Island,  Crater  Lake,  Heller  13462  (M), 

55.  Lomatium  latilobum  (Eydb.)  Mathias,  comb.  nov. 

Cynomarathrum  latilolum  Eydb.  Bull.  Torrey  Bot.  Club  40:   73.  1913. 
I 

Plants  acaulescent,  0.8-1.8  dm.  tall,  glabrous,  from  a  semi- 

woody  deep-seated  root,  caudex  multicipital,  broadly  caespi- 
tose.  the  branches  several,  clothed  with  old  leaf  sheaths ;  leaves 

from  each  crown,  erect,  oblong,  the  blades  2-8  cm J 

pinnate,  rarely  bipinnate,  the  leaflets  lanceolate,  sessile,  in  3-5 

pairs,  3-30  mm.  apart,  5-28  mm.  long,  2-6  mm.  broad,  entire, 

acute,  mucronulate,  the  petioles  2-10.5  cm.  long,  shortly  sheath- 
ing below ;  peduncles  equalling  to  exceeding  the  leaves ;  umbels 

4^10-rayed,  the  fruiting  rays  2-5,  subequal,  5-12  mm.  long, 

spreading;  involucel  bracts  dimidiate,  distinct  or  connate  be- 
low, linear  to  lanceolate,  acute,  prominently  nerved,  mostly 

exceeding  the  pedicels,  sometimes  reflexed;  umbellets  few- 
flowered,  the  flowers  yellow  (?),  the  fruiting  pedicels  1^  mm. 

long;  fruit  oblong,  7-12  mm.  long,  3-5  mm.  broad,  the  wings 

narrower  than  to  equalling  the  body,  the  oil  tubes  1-2  in  the 
intervals.  2-4  on  the  commissure. 
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Type:  Eydberg  4'  Garrett  837 ly  proposed  dam  site^  near  Wilson  Mesa,  Grand 
Co.,  Utah,  1  July  1911,  (NY  type,  Garrett,  US), 

Distribution:  Southeastern  Utah. 

Specimens  examined:  utah:  Moab,  Jones  (Po);  Sierra  La  Sal,  Purpus  (Po), 
Purpus  7150  (Po,  UC). 

56.  Lomatium  megarrhizum  (A.  Nels.)  Matliias,  comb.  nov. 
MVrsenium  tenuifolium  ace.  to  Hook.  Lond,  Jour.  Bot.  6:   237.  1847,  not  Nutt. 

(1840). 
Peucedanum  megarrhiza  A,  Nels.  Bull.  Torrey  Bot,  Club  26:   130.  1899. 

C ynomarathrvm  megarrhizum  A.  Nels.  ex  Eydb.  Fl.  Rocky  Mts.  629, 1064.  1917. 

Plants  acanlescent,  1-3  dm.  tall,  glabrous,  clustered  from  a 
broad,  semi-woody,  deep-seated  root,  the  caudex  multicii)ital, 
broadly  caespitose,  the  branclies  numerous,  crowded,  thickly 
clothed  with  old  leaf  sheaths ;  leaves  few  to  several  from  each 

crown,  rigidly  erect,  linear-oblong,  the  blades  5.5-9.5  cm.  long, 
pinnate,  the  leaflets  in  2-5  remote  pairs,  11-25  mm.  long,  about 
1  mm.  broad,  entire  and  narrowly  linear,  cuspidate  to  irregu- 

larly and  remotely  pinnatified,  the  segments  few,  linear,  1-10 
mm.  long,  1  mm.  broad,  cuspidate,  the  petioles  4.5-8  cm.  long, 
shortly  sheathing  below ;  peduncles  equalling  to  shortly  exceed- 

ing the  leaves;  umbels  10-11-rayed,  the  rays  all  fertile,  sub- 
equal,  8-23  mm.  long,  spreading  to  reflexed;  involucel  bracts 
connate  below,  subdimidiate,  linear,  acute  to  short-acuminate, 
longer  than  the  pedicels;  umbellets  about  20-flowered,  the 
flowers  yellow,  the  fruiting  pedicels  1-2  mm.  long,  spreading  to 
reflexed ;  fruit  oblong,  5-8  mm.  long,  2.5-3  mm.  broad,  the  wings 
narrower  than  the  body,  the  oil  tubes  about  3  in  the  intervals, 
6-10  on  the  commissure. 

Type:   Nelson  47 69,  Point  of  Rocks,  Wyoming,  16  June  1898. 
DiSTKiBUTioN :   Southwestern  Wyoming. 
Specimens  examined:  Wyoming:  Upper  Platte,  Geyer  220  (M  photo);  Point 

of  Eocks,  Nelson  4769  (M  type  coll.) ;  Carter,  Uinta  Co.,  Goodding  1186  (M,  Po, 
UC,  US)  ;  shale  slopes,  6  mi.  east  of  Big  Finey,  Pay  son  ̂   Pay  son  2596  (M,  Po,  UC, 
US)  ;  Steamboat  Mt.,  Sweetwater  Co.,  Nelson  7080  (M,  Po,  US) ;  rim  of  Botes  Hole, 
Payson  ̂   Payson  4725  (M). 

57.  Lomatium  simplex  (Nutt.)  Macbr.  Contr.  Gray  Herb.  n.s. 
56:  34.  1918. 

Peucedanum  triternatum  (Pursli)  Nutt.  var.  platycarpum  Torn  Stansb.  Eep. 
389.  1852. 
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P.  tritenuxtum  Torr.  ace.  to  Sitgreaves  Eep.  160.  1853,  not  Nutt.  (1840). 
P.  simplex  Nutt,  ex  Wats.  Bot,  King  Exp.  129,  1871, 
Lamatium  platycarpum  (Torr.)  Coult.  &  Eose,  Contr.  U,  S.  Nat.  Herb.  7:  226. 

1900,  as  to  glabrous  fruit  forms. 
Cogswellia  platycarpa  (Torr.)  Jones,  Contr.  Western  Bot.  12:   32.  1908. 

C.  simplex  (Nutt.)  Jones,  Bull.  Univ.  Mont.  Biol.  Ser.  15:  41,  1910. 

C.  simplex  (Nutt.)  Eydb.  Bull.  Torrey  Bot.  Club.  40:   74.  1913,  in  err. 
I 

Plants  caulescent  or  acaulescent,  2-6  dm.  tall,  clustered  from 
a  long  slender  tap-root;   stems   mostly   simple,   few-leaved, I 

densely  puberulent;  leaves  obovate,  the  blades  11-20  cm.  long, 
biternate,  the  leaflets  linear,  acute,  2.5-11.5  cm.  long,  3-6  mm. 
broad,  glabrous  above,  glabrous  to  densely  puberulent  below, 

"the  petioles  glabrous  to  puberulent,  6-14  cm.  long,  sheathing  to 
near  the  middle ;  peduncles  densely  puberulent,  exceeding  the 

leaves ;  umbels  8-17-rayed,  the  rays  unequal,  1.5-5.8  cm.  long, 
spreading  to  ascending;  involucel  bracts  linear  or  filiform, 
acute  to  acuminate,  glabrous  or  puberulent,  shorter  than  the 

pedicels;  umbellets  IQ-SO-flowered,  the  flowers  yellow,  the 
fruiting  pedicels  1-9  mm.  long;  fruit  broadly  oblong  to  sub- 
orbicular,  7-14  mm.  long,  7-10  mm.  broad,  the  wings  broader 
than  the  body,  the  oil  tubes  solitary  in  the  intervals,  2  on  the 
commissure. 

Type:  Nutial 

Western  Montana  to  Utah 

ington  and  Oregon. 

Typical  specimens:  idaho:   Shoshone  Falls,  Macbride  1722  (M,  UC).    Utah: 

Goodman  Ranch,  Bear  River,  Summit  Co.,  Fayson  ̂   Payson  4866  (M).    "WAsniN-Q- 
ton:  Canhy  798  (UC). 

According  to   Section  6,  Article  49   of  the  International 
Rules  of  Botanical  Nomenclature  ''When  ...  a  subdivision 
becomes  a  species,  .  .  .  the  earliest  name  received  by  the 

group  in  its  new  position  must  be  regarded  as  valid.  .  .  ." 
Thus  the  specific  name  simplex  must  be  used  instead  of  platy- 
carpa. 

57a.  Lomatium  simplex  (Nutt.)  Macbr.  var.  leptophyllum 
(Hook.)  Mathias,  comb.  nov. 

Peucedanuvi  triternatum  (Purah)  Nutt.  var.  leptophyllum  Hook.  Lond.  Jour. 
Bot.  6:  235.  1847. 

Cogswellia  leptophylla  (Hook.)  Rydb.  Bull.  Torrey  Bot.  Club  40:   74.  1913. 
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Similar  to  the  species  but  the  ovaries  and  young  fruit  puher- 
ulent. 

Type:  Geyer  505 y  '* crevices  of  Trappe  masses,  on  the  slopes  of  the  high  plains 
of  Kooskoostee  Eiver,"  Idaho,  July. 

Distribution:  Western  Montana  and  Wyoming  to  British  Columbia,  eastern 
Washington,  and  Oregon. 

Typical  specimens:  Montana:  Missoula,  Zirtujood  17S0  (UC,  UM),  2424  (Po, 
UM) ;  Hamilton,  BlanlcinsMp  705  (M,  UC,  UM).  WYOMING:  Green  Eiver  Lakes, 
Sublette  Co.,  Fayson  ̂   Payson  4454  (M).    idaho:  Boise,  ClarTc  40  (M,  NY,  UC). 

58.  Lomatium  triternatum  (Pursh)  Coult.  &  Rose,  Contr. 
U.  S.  Nat.  Herb.  7:  227.  1900. 

Seseli  triternatum  Pursh,  PI.  1:   197.  1814. 
Eulophiis  tritematus  (Pursh)  Nutt.  Jour,  Acad,  Philad.  7:  27.  1834, 

Peucedannm  triternatum  (Pursh)  Nutt.  ex  Torr.  &  Gray,  Fl,  N.  Am.  1:  626. 
1840, 

Seseli  biternatum  Pursh,  ex  Torr.  &  Gray,  Fl.  N,  Am,   1:   626.  1840,  err.  in 

synon. 
Peucedanum   NuttalUi  Walp.   Eep.   2:  411.  1843,  not  Seseli   Nuttallii  Gray 

(1870). 
Cogswellia  triternata  (Pursh)  Jones,  Contr.  Western  Bot.  12:  32.  1908. 

Plants  caulescent  or  acaulescent,  1.7-8  dm.  tall,  ptiberulent 
to  glabrate,  from  a  long  slender  tap-root ;  leaves  broadly  obo- 
vate,  the  blades  7-15  cm.  long,  ternate  or  quinate,  then  pinnate 
to  bipinnate,  the  leaflets  few,  linear,  1.5-12.6  cm.  long,  0.5-7 
mm.  broad,  entire,  acute,  the  petioles  7-20  cm.  long,  sheathing 
about  to  the  middle,  purplish  below,  the  stem  leaves  1-2 
smaller,  the  petioles  entirely  sheathing;  peduncles  exceeding 
the  leaves;  umbels  10-20-rayed,  the  fruiting  rays  unequal, 
1.2-5.5  cm.  long,  spreading  to  suberect;  involucel  bracts  sev- 

eral, filiform,  about  equalling  the  pedicels;  umbellets  many- 
flowered,  the  flowers  yellow,  the  ovaries  glabrous,  the  fruiting 
pedicels  3-5  mm.  long ;  fruit  oblong,  9-13  mm.  long,  3-5  mm. 
broad,  glabrous,  the  wings  narrower  than  the  body,  the  oil 
tubes  solitary  In  the  intervals,  2  on  the  commissure. 

main 
kooakee  River,  vicinity  of  Cotter's  or  Potlatch  Creek,  below  mouth  of  the  North 
Fork),  Idaho. 

Distribution  :  Western  Montana  and  Wyoming  to  western  Washington,  south- 
western Oregon,  and  northeastern  California. 

Typical  specimens:  Idaho:  Josephus  Lakes,  Custer  Co.,  Maebride  ^  Payson 
S587  (M).  WASHINGTON:  PuUmiin,  Whitman  Co.,  Elm^r  846  (M).  Oregon:  near 
Prairie  City,  Grant  Co.,  Henderson  5187  (M). 
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Cogswellia  tritemata  (Pursli)  Coult.  &  Rose  forma  lanci- 
folia  St.  John,  FL  S.E.  Wash.  &  Adj.  Ida.  293.  1937,  has  been 

published,  but  no  specimens  have  been  seen.  According  to  de- 

scription, it  differs  from  Lomatium  triternatum  in  its  linear- 
lanceolate  leaves  1  cm.  or  more  in  width. 

58a.  Lomatium  triternatum  (Pursh)  Coult.  &  Rose  var. 

anomalum  (Jones)  Mathias,  comb.  nov. 

Lomatium  anomalum  Jones,  ex  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  7:  237. 
1900. 

gigantev/m 
Western 

.?  C.  gigantea  (Coult.  &  Eose)  Jones,  Contr.  Western  Bot.  12:   32.  1908. 

?  Lomatium  nudicaule  (Pursh)  Coult.  &  Eose  var.  puherulum  Jepson,  Madrono 
1:  159.  1924. 

.'  Peucedanum  nudicaule  Nutt.  var.  puherulum  Gray,  ex  Jepson,  Madrono  1: 

159.  1924,  nom.  nud.  in  synon. 

Plants  caulescent ;  leaflets  ovate-lanceolate  to  narrowly  obo- 

vate,  15-65  mm.  long,  3-8  mm.  broad,  acute,  entire  or  the 

uppermost  rarely  3-toothed  to  deeply  lobed;  umbels  10-22- 

rayed,  the  fruiting  rays  1.5-8  cm.  long,  puberulent  to  glabrate ; 

fruiting  pedicels  2-8  mm.  long ;  fruit  13-22  mm.  long,  8-16  mm. 
broad,  glabrous  (ovaries  and  young  fruit  glabrous). 

Type  :  Jones,  rocky  gumbo  soil,  slopes  of  Indian  Valley,  Washington  Co.,  Idabo, 

1200  meters,  15  July  1899  (Po). 

Distribution:  Northwestern  to  southwestern  Idaho  (west  to  Oregon  and  Cali- 
fornia?). 

Typical  specimens:  Idaho :  Lewiston,  Nez  Perce  Co.,  Heller  Sr  Heller  3132 

(M,  NY,  IJC);  forks  of  St.  Mary's  River,  Coeur  d'Alene  Mts.,  Leilerg  1128  (M, 

Po,  UC) ;  hills  near  Boise,  Mulford  (NY) ;  Upper  Ferry,  Clearwater  Eiver  above 

Lewiston,  Sandberg,  MacDougal  4"  Heller  28  (NY). 

Lomatium  giganteum  Coult.  &  Rose  and  L.  nudicaule  var. 

puherulum  Jepson  are  identical.  The  Bolander  specimen  (UC 

type  coll.  of  L.  nudicaule  var.  puherulum),  though  immature,  is 

a  good  match  for  the  type  of  L.  anomalum  Jones,  so  these 

plants  have  been  questionably  referred  to  var.  anomalum  even 

though  they  are  known  only  from  northwestern  California,  and 

typical  L.  anomalum  has  so  far  been  collected  only  in  western 
Idaho.  Further  collections  in  the  intervening  area  may  show 
that  the  distribution  is  continuous  in  which  case  there  will  be 

no  question  as  to  identity. 
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58b.  Lomatium  triternatum  (Pursli)  Coult.  &  Rose  var.  mac- 
rocarpum  (Coult.  &  Rose)  ̂ Mathias,  comb,  no  v. 

Peucedannm  triternatum  (Pursli)  Nutt.  var.  macrocarpum  Coult  &  Rose.  Rev. 
N.  Am.  Umbell.  70.  1888. 

P.  triternatum  (Pursh)  Nutt.  var.  rohustius  Coult.  &  Rose,  Contr.  IT.  S.  Nat. 
Herb.  3:  228.  1895. 

Lomatium  robustius  Coult.  &  Rose,  Contr.  U.  S.  Nat,  Herb.  7:  228.  1900, 
Cogswellia  triternata   (Pursh)   Jonra  var,  rohxLstior   (Coult,  &  Rose)   Jones, 

Contr.  Western  Bot.  12:  32.  1908. 

C.  rohustior  Coult.  &  Rose,  Contr,  U.  S.  Nat.  Herb.  12:  451.  1909. 

Leaves  12-22  cm.  long,  teriiate  or  quinate,  then  biternate  to 
bipinnate,  the  leaflets  linear,  sometimes  ovate-lanceolate  as  in 
var.  anomala,  1.5-14.5  cm.  long,  1-11  mm.  broad,  entire ;  umbels 
5-18-rayed,  the  fruiting  rays  unequal,  0.6-10.5  cm.  long ;  fruit- 

ing pedicels  2.5-9  mm.  long,  the  ovaries  and  young  fruit  puber- 
ulent,  the  mature  fruit  glabrous  or  rarely  sparsely  puberulent, 
oblong,  8-20  mm.  long,  4r-G  mm.  broad. 

Type:  SuTcsdorf  SOS,  low  grounds,  W.  Klickitat  Co.,  Washington,  May- July  1883 
(US). 
Distribution:  Alberta  to  British  Columbia,  south  to  northern  California  and 

northwestern  Nevada, 

Typical  specimens:  idaho:  Big  Willow,  Canyon  Co.,  Maclride  107  (M,  NY, 
UC),  WASHINGTON:   near  Peshastin,  Sandberg  ̂   Leiberg  596  (M,  NY,  UC),    ORE- 
GON 

58c.  Lomatium  triternatum  (Pursh)  Coult,  &  Rose  var.  brev- 
ifolium  (Coult.  &  Rose)  Mathias,  comb,  nov. 

Peucedamim  triternatum   (Pursh)   Nutt.  var.  hrevifolium  Coult.  &  Rose,  Eev, 
N.  Am.  Umbell.  70.  1888. 

Lomatium  hrevifolium  Coult.  &  Rose,  Cojitr.  U.  S.  Nat.  Herb,  7:  232.  1900. 
Cogswellia  trevifolia  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:  32.  1908. 

Plants  caulescent,  1.5-3.5  dm.  tall,  densely  soft-x)uberuloiit; 
leaves  quinately  decompound,  the  final  divisions  pinnate,  the 
leaflets  remote,  linear,  3-22  mm.  long,  1-3  mm.  broad;  umbels 
9-11-rayed;  fruiting  pedicels  1-4  mm.  long;  fruit  linear-ob- 

long, 6-8  mm.  long,  about  2  mm.  broad,  densely  puberulent. 
Type:  Hoicell  379,  Klickitat  Co.,  Washington,  1881. 
Distribution:  Klickitat  Co.,  Washington  and  adjacent  Oregon. 
Specimens  examined:  Washington:   WilTcei^  Exp,  1053  (NY);  Klickitat  Kills, 

Eowcll  1368  (M,  NY,  Th,  UC)  ;  opp.  The  Dalles,  Klickitat  Co.,  Thompson  11545 
(Th);  near  Maryhill,  Klickitat  Co.,  Thovipson  8176  (M,  Th).  Oregon:  near  The 
Dalles,  MatMcis  779  (M)  ;  Howell  4^  Howell  (NY)  ;  Dalles,  Kellogg  183  (UC). 
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58d.  Lomatium  triternatum  (Pursh)  Coult.  &  Rose  var.  ala- 
tum  (Coult.  &Rose)  Mathias,  comb.  nov. 

Peucedanum  triternatum  (Pursh)  Nutt.  var.  alatum  Coult.  &  Kose,  Rev.  N.  Am. 
Umbell.  70.  1888. 

Lomatium  alatum  Coult.  «&  Eose,  Contr.  U.  S.  Nat.  Herb.  7:  228.  1900. 

Cogswellia  triternata  (Pursh)  Jones  var.  alata  (Coult.  &  Eose)  Jones,  Contr. 
Western  Bot.  12:   32.  1908. 

C.  alata  Coult.  &  Eose,  Contr.  U.  S.  Nat.  Herb.  12:  448.  1909. 

Involucels  few  or  absent  j  ovaries  and  young  fruit  pubescent, 
the  wings  half  as  broad  to  about  equalling  the  body. 

Type  :  M.  K.  Curran,  ' '  Folsom, ' '  California. 
Distribution:  Northeastern  California  and  adjacent  Oregon. 

Specimens  examined:  Oregon:  Lakeview,  Feck  15470  (Th). 

A  doubtful  variety  poorly  distinguished  from  variety  macro- 
carpum  since  the  wing  character  may  be  a  chance  variation. 

The  locality  for  the  type  collection  is  probably  an  error. 

59.  Lomatium  Cusickii  (Wats.)  Coult.  &  Rose,  Contr.  U.  S. 
Nat.  Herb.  7:  226.  1900. 

Feucedanum  CusicTcii  Wats.  Proc.  Am.  Acad.  21:  453.  1886. 

Cogswellia  Cusickii  (Wats.)  Jones,  Contr.  Western  Bot.  12:  32.  1908. 

C.  brecciarum  Jones,  Contr.  Western  Bot.  12:   32,  37.  1908. 

C.  altensis  Jones,  Bull.  IJniv.  Mont.  Biol.  Ser.  15:  41.  1910. 

Cynomarathrum  brecciarum  (Jones)  Rydb.  Fl.  Eocky  Mts.  630,  1064.  1917. 

Plants  caulescent,  1-2.2  dm.  tall,  caespitose,  from  long  slen- 
der fusing  tap-roots ;  leaves  obovate  to  transversely  ovate,  the 

blades  3.5-12  cm.  long,  glabrous  to  slightly  scaberulent,  ter- 

nately  compound,  the  leaflets  few,  filiform  to  linear,  6-75  mm. 
long,  0.5-2  mm.  broad,  apiculate,  the  petioles  1-9  cm.  long,  more 
or  less 

eathing,  purplish;  peduncles  exceeding  the  ' 
umbels  5-12-rayed,  the  rays  unequal,  1-3.5  cm 

involucel  bracts  filiform  to  linear-acuminate,  scarious-mar- 

gined,  about  equalling  the  white  or  purplish  flowers ;  umbellets 

about  10-flowered,  the  fruiting  pedicels  2-6  mm.  long ;  fruit  ob- 
long, 11-13  mm.  long,  4-6  mm.  broad,  the  wings  about  equalling 

the  body,  the  oil  tubes  1-3  in  the  intervals,  5  on  the  commissure. 

Type:   Cusick,  "on  the  highest  sununits  of  the  Eagle  Creek  Mountains,  Union 

County,  Oregon,"  September  1885,  in  fruit. 
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Distribution:  Mountains  of  western  Montana  to  eastern  Oregon,  6000  to  9300 
feet. 

Specimens  examined:  Montana:  Mt.  Ilaggin  near  Anaconda,  Ryan's  Lake, 
Deer  Lodge  Valley,  Jones  (Po) ;  Alta,  Jones  (Po  type  of  C.  altensis).  idaiio: 

Seven  Devils  Mts.,  "Washington  Co.,  Joiieg  (Po),  Cusiclc  2228  (M).  Oregon:  Cusick 
SS35  (M,  NY,  Po,  UC)  ;  south  slope  of  Wallowa  Mts.,  Cusiclc  S441  (M,  Po,  NY)  ; 
Powder  River  Mts.,  Piper  2333  (M,  NY,  Po),  Cusiclc  (UC) ;  Cusiclc  1280  (Po,  UC). 

The  type  of  Cogswellia  hrecciarum  Jones  is  a  collection  by 
Jones  from  I\It.  Haggin,  Montana,  3  August  1905.  No  material 
lias  been  found  collected  by  Jones  at  that  locality  on  that  date ; 
however,  collections  of  July  20,  1905,  at  8000  feet  on  Mt.  Hag- 
gin  (Po  78273,  78277)  match  the  description  of  C.  hrecciarum 
even  to  the  immature  fruit.  These  specimens  are  certainly 
true  L.  Cusickii  and  on  the  basis  of  the  description  of  C.  hrec- 

ciarum and  the  collections  of  Jones  on  Mt.  Haggin  cited  above 
there  seems  to  be  little  question  that  C.  hrecciarum  is  con- 
specific  with  L.  Cusickii. 

60.  Lomatium  laevigatum  (Nutt.)  Coult.  &  Rose,  Contr.  U.  S. 
Nat.  Herb.  7:  225.  1900. 

Peucedanum  laevigatum  Nutt.  ex  Torr.  &  Gray,  Fl,  N.  Am.  1;  627.  1840. 
Cogswellia  laevigata  (Nutt.)  Jones,  Contr.  Western  Bot.  12:  32.  190S. 

Plants  caulescent,  2.5-3.7  dm.  tall,  glabrous,  tufted  at  the 
base ;  leaves  ovate,  the  blades  7-12  cm.  long,  ternate,  then  2-3- 
pinnate,  the  leaflets  distinct,  linear,  5-35  mm.  long,  1-3  mm. 
broad,  acute,  minutely  apiculate,  the  petioles  0.5-1.5  dm.  long, 
sheathing  below;  peduncles  exceeding  the  leaves;  umbels  9- 
20-rayed,  the  rays  unequal,  7-45  mm.  long,  ascending ;  involucel 
bracts  usually  absent;  umbellets  10-30-flowered,  the  flowers 
yellow,  the  fruiting  pedicels  4-10  mm.  long;  fruit  oblong,  6- 
10  mm.  long,  4-6  mm.  broad,  the  wings  slightly  narrower  than 
to  equalling  the  body,  the  oil  tubes  solitary  in  the  intervals,  2 
on  the  commissure. 

Type:  Nut  tall,  Blue  Mts.,  Oregon  (Ph). 
Distribution:  Columbia  River   Valley,  Washington  and  Oregon. 
Speciaiens  examined:  Washington:  near  Columbus,  Klickitat  Co.,  Suksdorf 

863  (M,  UC)  ;  along  Beverly  Creek,  Wenatchee  Mts,,  Kittitas  Co.,  Thompson  6S88 
(M,  Th).  OREGON:  bluffs  of  the  Columbia  at  Grants,  Howell  1505  (M,  UC)  ;  bluffs 
of  Columbia  River,  Summit,  Henderson  393  (UC). 
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61.  Lomatium  Suksdorfii  (Wats.)  Coult.  &  Rose,  Contr.  U.  S. 

Nat.  Herb.  7:  239.  1900,  in  part,  and  as  to  name-bringing 
sjTionym. 

Peucedatium  Suksdorfii  Wats.  Proc.  Am.  Acad.  20:  369.  1885. 

Cogswellia  SuTcsdorfli  (Wats.)  Jones,  Contr.  Western  Bot.  12:  32.  1908. 

Plants  caulescent,  glabrous,  9-21  dm.  tall ;  stems  from  a  clus- 
ter of  old  leaf  sheaths ;  leaves  obovate,  the  blades  about  20  cm. 

long,  quinate,  biquinate,  or  biternate,  then  1-2-pinnate,  the 

leaflets  remote,  linear,  acute,  10-30  mm.  long,  1-4  mm.  broad, 
the  petioles  14-15  cm.  long,  sheathing  below,  cauline  leaves 

similar  or  with  an  entirely  sheathing  petiole;  peduncles  ex- 

ceeding the  leaves ;  umbels  13-25-rayed,  the  rays  unequal,  3- 
11  cm.  long,  spreading ;  involucel  bracts  several,  linear,  acumi- 

nate, subscarious,  about  equalling  the  yellow  flowers,  deciduous 

in  the  mature  plant;  umbellets  many-flowered,  the  fruiting 

pedicels  6-17  mm.  long;  fruit  linear-oblong,  15-32  mm.  long, 
7-8  mm.  broad,  the  wings  narrower  than  the  body,  the  oil  tubes 

1,  rarely  3-4,  in  the  intervals,  2  on  the  commissure. 
Type:  Suksdorf/on  dry  rocky  mountain  sides,  W.  Klickitat  Co.,  Washington, 

June  and  July  1883  (M,  NY,  UC  type  coll.). 

Distribution:  Klickitat  Co.,  Washington. 

Specimens  examined:  Washington  (Klickitat  Co.):  Bingen,  Suksdorf  (NY); 

Sulcsdorf  (M,  NY) ;  Suksdorf  503  (NY). 

61a.  Lomatium  Suksdorfii  (Wats.)  Coult.  &  Eose  var. 
Thompsonii  Mathias,  var.  nov. 

Planta  foliis  caulibusque  pubescentibus,  foliis  biternatis, 

rare  quinatis,  deinde  bipinnatis,  foliolis  8-16  mm.  longis,  1- 
2  mm.  latis ;  bracteis  involucelli  filif ormibus,  floribus  longior- 
ibus;  ovariis  et  fructibus  immaturis  puberulis,  fructibus  ma- 
turis  glabratis ;  fructibus  24-28  mm.  longis,  8-10  mm.  latis. 

Leaves  biternate,  rarely  quinate,  then  bipinnate,  the  leaflets 

short,  8-16  mm.  long,  1-2  mm.  broad ;  foliage  and  stems  finely 
and  sparingly  pubescent ;  involucel  bracts  filiform,  longer  than 
the  flowers;  ovaries  and  young  fruit  puberulent,  the  mature 

fruit  glabrate ;  fruit  24^28  mm.  long,  8-10  mm.  broad. 
Type:   Sandberg  4-  Leiberg  489,  Peshastin,  Okanogan  Co.,  340  m.,  19  July  1893 

(M  137759  TYPE,  NY,  UC). 

Distribution:  Chelan  and  Okanogan  counties,  Washington. 
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Specimens  examined:  Washington:  Vasey  300  (NY);  open  slopes  aLove 
Ingalls  Creek,  Chelan  Co.,  TJiompson  9000  (M,  NY,  UC) ;  rocky  bank  2  miles  west 
of  Dryden,  Chelan  Co.,  Thompson  59SD  (M,  Th). 

This  variety  is  named  in  honor  of  Mr,  J.  W.  Thompson,  of 
Seattle,  Washington,  whose  collections  in  that  state  have 
greatly  aided  in  the  study  of  this  genus. 

62.  Lomatium  Brandegei  (Coult.  &  Rose)  Macbr.  Contr. 
GrayHerb.n.s.56:  35.  1918. 

Peucedanum  Brandcgci  Coult.  &  Eose,  Bot.  Gaz.  13:   210.  1888;  Rev.  N.  Am. 
Umbell.  72.  1888. 

Cynomaraihrum  Brandegei  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:   246,  1900. 

Cogswellia  Brandcgci  (Coult.  &  Rose)  Jones,  Contr.  Western  Bot.  12:  32.  1908, 

Plants  caulescent,  1.5-6  dm.  tall,  from  an  elongated  tap-root ; 
stems  glabrous,  alternately  few-branched ;  leaves  mostly  basal 
from  a  cluster  of  dried  sheaths,  obovate,  the  blades  8-20  cm. 
long,  ternate,  then  2-3-pinnate,  the  leaflets  remote,  linear-lan- 

ceolate to  oblanceolate,  10-40  mm.  long,  1.5-8  mm.  broad,  acute, 
mucronate,  the  margins  glabrous  to  granulate-roughened,  the 
petioles  1.5-14  cm.  long,  shortly  sheathing  below ;  peduncles  ex- 

ceeding the  leaves;  umbels  10-21-rayed,  the  fruiting  rays 
spreading,  sometimes  reflexed,  subequal,  4-43  mm.  long;  in- 
volucel  bracts  several,  linear,  acute,  subscarious,  longer  than 

the  pedicels ;  umbellets  10-25-flowered,  the  fertile  flowers  1- 
tlie  flowers  yellow,  the  fruiting  pedicels  0.5-5  mm.  long;  fruit 
linear-oblong,  9-12  mm.  long,  about  4  mm.  broad,  mostly  re- 
flexed,  the  wings  narrower  than  the  body,  the  oil  tubes  1-4  (us- 

ually 3)  in  the  intervals,  6-7  on  the  commissure. 
Type:  Brandegee  799,  Walla  Walla  region,  Washington,  May  1883. 
Distribution:  Eocky  slopes,  3000  to  6500  feet,  Clielan,  Okanogan  and  Kittitas 

counties,  Washington. 

Typical  specimens:  Washington:  dry  open  slopes  below  Stuart  Pass,  Chelan 
Co.,  Thompson  7728  (M,  NY,  UC,  US)  ;  yellow  pine  slopes  of  Tronson  Ridge,  Chelan 
Co.,  Thompson  9310  (M,  NY,  Po,  UC). 

63.  Lomatium  nudicaule  (Pursh)  Coult.  &  Rose,  Contr.  U.  S. 
Nat.  Herb.  7:  238.  1900. 

Snvyrntum  nudicaule  Pursh,  Fh  1:   196,  1814. 
Ferula  nudicaulis  Nutt.  Gen.  1:   182.  1818. 

Pastinaca  nudicaulis  (Pursh)  Spreng,  ex  Linn.  Syst.  Veg.  ed.  Eoem.  &  Schult, 
6:  587.  1820. 
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Ferula  NuttalUi  DC.  Prodr.  4:   174.  1830. 

Seseli  leiocarpum  Hook.  Fl.  Bor.-Ain.  1:  263.  1834. 

Peucedanum  latifoUum  Nutt.  ex  Terr.  &  Gray,  Fl.  N.  Am.  1:  625.  1840,  not  DC. 

(1830). 

P.  leiocarpum  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:  626.  1840. 

P.  leiocarpum  Nutt.  var.  campestre  Nutt.  ex  Torr.  &  Gray,  FL  N.  Am.  1:  626. 
1840, 

P.  nudicauTe  Nutt.  ex  Torr.  &  Gray,  Fl.  N.  Am.  1:  627.  1840,  not  of  later 
authors. 

P.  NuttalUi  Wats.  Bot.  King  Exp.  128.  1871,  not  Seseli  NuttalUi  Gray  (1870). 

P,  triternatum  ace.  to  Gray,  Proc.  Am.  Acad.  8:  385,  1873,  not  Nutt.  (1840). 

P.  robustum  Jcpson,  Erythea  1:  9.  1893. 

Lomatinm  platyphyllum  Coult.  &  Eose,  Contr.  U.  S,  Nat.  Herb.  7:  238.  1900. 

Cogswellia  nudicaulis  (Pursh)  Jones,  Contr.  Western  Bot.  12:   31.  1908. 

C.  latifoUa  (Nutt.)  Jones,  Contr.  Western  Bot.  12:   31.  1908. 

C.  platyphylla  Coult.  &  Rose,  Contr.  U.  S.  Nat,  Herb.  12:   450.  1909. I 

Plants  acaulescent,  rarely  with  1  stem  leaf,  2.5-7  dm.  tall, 

glabrous,  from  a  long  thickened  tap-root ;  leaves  broadly  ovate, 
the  blades  9-18  cm.  long,  1-2-ternate,  then  pinnate,  the  leaflets 

distinct,  lanceolate  to  broadly  ovate,  entire  or  toothed  and 

lobed  at  the  apex,  1.5-9  cm.  long,  0.5-4  cm.  broad,  the  petioles 

4^25  cm.  long,  sheathing  to  above  the  middle;  peduncles  ex- 

ceeding the  leaves,  swollen  at  the  apex ;  umbels  10-20-rayed, 

the  rays  1-20  cm.  long,  ascending,  usually  all  fertile,  some- 
what swollen  at  the  apex;  involucel  absent;  umbellets  many- 

flowered,  the  flowers  yellow,  mostly  fertile,  the  fruiting  pedi- 

cels 3-15  mm.  long;  fruit  oblong,  10-14  mm.  long,  3-5  mm. 
broad,  the  wings  narrower  than  the  body,  the  oil  tubes  solitary 

in  the  dorsal  intervals,  1-several  in  the  lateral  intervals,  4^7  on 
the  commissure. 

The  Indians  eat  the  tops  of  the  plant  and  boil  it  in  their 
soups. 

Type:  Lewis,  on  the  Columbia  River  (Rock  Fort  Camp,  at  The  Dalles),  Wash- 
ington (Ph). 

Distribution:  Alberta  and  British  Columbia  to  central  California,  east  to  Idaho 
and  western  Utah. 

TTPiCAii  SPECIMENS:  WASHINGTON:  Wenatchee  Mts.,  Kittitas  Co.,  Elmer  475 

(NY,  Po,  US)  ;  Peshastin,  Okanogan  Co.,  Sandberg  ̂   Leiherg  487  (NY,  UC,  US)  ; 

Leavenworth,  Chelan  Co.,  Thompson  8455  (M,  NY,  Po,  UC).  California:  Genesee 

Valley,  Plumas  Co.,  Hall  ̂   Babcoclc  4441  (M,  UC,  US);  near  Marston  Station, 

Plumas  Co.,  Belief  10834  (NY,  UC,  US);  Yreka,  Siskiyou  Co.,  Butler  1368  (Po, 
UC,  US). 
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The  Nuttall  type  of  Peucedanum  leiocarpum  has  pedicels 
mostly  longer  than  the  fruit,  oil  tubes  solitary  in  the  intervals, 
and  linear-lanceolate  leaflets.  The  Nuttall  type  of  P.  lati- 
folium  has  pedicels  shorter  than  the  fruit,  oil  tubes  several  in 
the  intervals,  and  ovate  to  suborbicular  leaflets.  However,  in 
the  numerous  specimens  examined  the  character  of  short  pedi- 

cels is  combined  with  linear  leaflets,  and  the  oil-tube  number  is 
variable.  Because  these  various  forms  inhabit  the  same  range 
it  is  possible  that  they  represent  a  hybrid  mixture  of  two  for- 

merly distinct  species  and  the  hybrid  generations  have  become 
dominant  in  the  region.  In  every  case,  however,  the  inflated 
peduncle  is  a  constant  and  easily  discernible  character  setting 
this  species  off  from  all  others  in  the  genus. 

EXCLUDED  SPECIES 

Cymopterus 
Western 

Wat 
Cymopterus 

Western 

Pseudocymopterus  montanus  (Gray)  Coult.  &  Rose,  Eev.  N.  Am.  Uiubell.  74. 1888. 

Cynomarathrum  Machridei  A.  Nels.  Bot.  Gaz.  54:  142.  1912  =  Pseudocyinopteru3 
hnintoldtensls  (.Tones)  Mathias,  Ann.  Mo.  Bot.  Gard.  17:  325.  1930,  ex  ctar. 

Lomatium  lapidosum  (Jones)  Garrett,  Spring  Fl.  Wasatch  Beg.  11(».  1927  = 
Cymopterus  longlpes  Wats.  Bot.  King  Exp.  124.  1871. 

Lomatium  Lemmoni  Coult.  &  Rose,  Contr.  U.  S.  Nat.  Herb.  7:  213.  1900  = 
Pseudocymopterus  montanus  (Gray)  Coult.  &  Rose.  Eev.  N.  Am.  Unibell.  74. 
1888. Exp 

Cymopterus  longlpes  Wats 

Peucedanum  Lemmoni  Coult.  &  Rose,  Bot.  Gaz.  14:  277.  1889  =  Pseudocymopterus 
montanus  (Gray)  Coult.  &  Rose,  Rev.  N.  Am.  Umbell.  74.  1888. 

Peucedanum  ludovicianum  Ti,n.f.  c^  Tarr  Ar  CiTav  v^   "\r    Ar«    i-   roq    -\QAn   „^„,   „„;i 
Oxypolis 

(Wats.)  Jones,  Zoe  4:  47.  1893. 
Csnmopterus  Newberryi 

Peucedanum 

Neogenyt.  2:   1825;  Ser.  Bull.  Bot.  1:   218.  1830. 
Peuoedanumi 

salmoniflora 
7:  201.  1900. 

Cat.  N.  Am.  Rl.  5.  1898. 
Oxypolis 
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INDEX  TO  SPECIES  AND  GENERA 

Accepted  names  are  in  Roman  type;  synonyms  are  in  italics;  new  species  ajid 

new  combinations  are  in  "bold-face  type;  the  page  number  on  which  the  descrip- 
tion appears  is  in  bold-face  type. 

Page 

Cogswcllia   225,  228 
alata 287 

altensis     288 

ambigua      247 
angustata      268 
anomala       285 

argensis       263 
artemisiarum      264 
Axistinae       257 
bicolor       246 

Brandegei       290 
brecciarum      287 

brevifolia      286 

Canbyi       244 
camifolia      252 

var.  patens    250 

var.   Vaseyi       251 
Chandleri    250 
circumdata    249 
concinna     276 

Corigdoni      ,    266 
Cottami       277 
Cotes 247 

CusicTcii       287 

dasycarpa       262 
daucifolia   ,    260 
decipiens       255 
Bonnellii       271 
duchesnensis       292 
Eastwoodae       275 
elliptica    265 
farinosa       242 

flava    264 
foeniculacea    259 
fragrans     271 
Geyeri        243 
gigantea      285 
Gormani      240 

f .  purpurea    241 
Grayi          270 
Eallii        279 
Hassei     236 

Page 

Hendersoni        244 
Howellii        237 

insularis     239 
Jaredi     262 

Jonesil     258 

jumperina 
259 

laevigata       288 

lapidosa       292 
latifolia       291 
Leibergii       279 
Lemmoni       292 

leptocarpa       246 

leptophylla       283 
lucida       236 

MacDougali      258 

macrocarpa     264^  279 
var.  artemisiarum    264 

marginata       253 
Martindalei       280 

var.  angustata    268 
microcarpa       279 

millefolia       270 

var,  depodtperata    270 
minima     273 

mohavensis        263 

montana      248 
nevadensis       254 

var,   cupulata       254 
var.  Parishii      255 

var.  pseudorientalis       255 
nudicaulis    291 
NuttalUi       278 

var.  alpina    279 
oregana       273 
orientalis       261 

orogenioides    242 
pallida       239 
Parishii       255 

Parryi    277 

parvifoUu   ',    238 
Piperi      241 

platycarpa       283 
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Page 
Page 

platyphylla       291      Ferula  caruifolia       252 
Plummerae    256 

rigida    240 
TohiistioT       286 

Sandhergii      266 
scabra      275 

serpentina       271 

simplex       283 
simulans       264      Leibergia 

farinoBa       242 
foeniculacea    259 

macrocarpa       264 
nudicaulis        290 

NuttalUi       291 

parvifolia       238 

puhescens        256 
228 

Sonnei        257 orogenioides    242 

    292 SuTcsdorfii     289  Leptotaenia  salmoniflora 

tomentosa     263      Lomatia   225,  226 
Torreyi      267      Lomatium   225,  226,  228 
tritemata      284 

var.  alata    287 

f •  lancifolia    285 
var.  robustior    286 

utriculaia     250 

var.  papUlata    251 
vaginata      249 
Vaseyi    251 
villosa       259 
Watsoni       245 

Cymopterus  duchesnenais    292 
langipes       292 
Newberryi       292 

Cymomarathrum       228 
alpinum       279 
Brandegei        290 
hrecciarum       287 
Eastwoodae       275 
latilobum       281 
Macbridei    292 
megarrhi^um       282 
NuttalUi     278 
Parryi    277 
scabrum       275 

Eulaphus  ambiguus      246 
iritematus       284 

Buryptera       228 
Hassei    236 
Howellii       237 
irisvXaris    239 
lucida       235 

pallida    .  .  .  . '    239 
parvifolia      238 

alatum      253,  287 

var.  purpureum     254 

alpimim     279 

ambiguuni       246 
var.  leptocarpmn     246 

anguatatuni        268 

vaj.   flavum      .' .   269 
anomalum 285 

argense     263 
artemisiarum    264 

athamant aides      259 

Av^tinae      257 

bicolor       246 

Brandegei        290 
brevifolium       250 

Canbyi       244 
caniif olium       252 

var.  denticulatum    253 

var.  erythropodum       252 
var.  marginatum     253 

var.  purpureum     254 
var,  solancnsc      25 

Chandleri    .    250 

ciliolatum      276 

circumdatum       249 
conclnnum      276 

Congdoni      266 
Cous 247 

Cusickii       287 

dasyca-rpiun      262 
var.  decorum 262 
var.  medium        262 

daucif olium     225,  260 
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Donnellii        271 

Eastwoodae       275 

ellipticwm      265 

Engelmannll      268 

f  arinosum        242 

flavwni       264 

f oeniculaceum   225,  259 

Geyerl      243 

giganteum       285 

Gormani       240 

f.  pnrpureum   241 

Grayi      270 

var.  depauperatum   270 

Greemnanii       274 

Hallii      279 

Henderson!       244 

Howellii        237 

insulate         239 

Jonesii         258 

junipermmn       259 

laevigatum     288 

lapidoswm     292 
latiloT}iun      281 

Leibergii       279 
Lemmoni       292 

leptocarpum      245 
lucidmn       ...*...  235 

var.  repostum       237 

MacDougali      258 

macrocarpum    264 
var.  artemisiarum    264 

var.  DouglasU     *  264 

var,  ellipticum    265 
var.  semivittatum      264 

margiTiatv/m     253 

var.  purpureum    254 
Martinddlei       280 

var.  angu^tatum       268 

megarrliiziim   282 

microcarpwm        279 
millefolium       270 
minimum       273 

mohavense      263 

montanum       248 

Nelsonianum      272 

Page 

nevadense     254 

var.  cnpulatwni      254 

var.  holopterum       255 

var.  Parishii       255 

var.  pseudorientalis   ,  255 
nudicaule    290 

var.  puberulum      285 
Nuttallii    278 

var.  alplnum    279 

oreganum       273 
orientale         225,  261 

orogenioides       242 
Parishii       255 

Parryi        277 

parvif  olium      *  *  . .  238 

var.  pallidum    239 

Piperi       241 

plaiycarpum    283 

platypTiyllvm      291 
Plummerae        256 

var.  Austinae     257 
var.    Hellerl       258 

var.  Sonnei       257 

pubescens       259 

purpurenw       248 
repostum       237 

rigidum        239 
robiistius        286 

Sandbergii       266 
scabrum      275 

semisepvMwn     258 
serpentinum       271 

simplex   . ,  ,    282 

var.  leptophyllum      283 
Sonnei        257 

Suksdorfii      289 

var.  Thompsonii    289 
tomentosum       263 

Torreyi      267 
triternatum       284 

var.  alatum    287 

var.  anomalum    285 

var.  brevifollum    286 

var.  macrocarpum    286 
utriculatum       250 

var.  anthemif olvwm    250 
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Page 

var.  gldbrum       250 
var.  paplllatum   251 

vaginatum       249 

Vaseyi        251 
villosum     225,  259 
Watsoni       245 

MMseniu/m  tenuifolium     282 

Oxypolis  sp      292 
rigidior         292 
ternata        292 

Pastinaca  ferulacea     259 
foeniculacea      259 
nudieaulis     290 

Peuccdanum        225,  228 
abrotanifolium      247 
amhignum       243,  246 

var.   leptocarpum        246 
argcnse       263 
Austinae        257 
bicolor        246 

var.  gumbonis       246 
Brandcgei        290 

californicum        238,  252 
Canbyi        244 
caruifoUum        252 
circumdatimi        249 
confusum        240 
Cons        247 
Cusiclcii     287 
dasycarpum        262 
daucifolium        260 
DonncUii         271 
erosum        253 

eurycarpum        264 
Euryptera        235 
evittatum      243 
farinosum         242 
foenicnlaceum        259,  260,  262 

var,  daucifolium   259,  260 
Geyeri       243 
Gormani       240 
gravcolcns        278 

var.  alpinum        279 
Grayi          270 

var,  aberrans     270 
Eallii     270,  279 
Bassei         235 

Page 

Hendersoni       244 

Eowellii       237 
insulare    239 
Jaredi    262 

junipcriuum    259 
Kingii    278 

var.  alpinum      279 

lacvigatum        288 

lapidosum       292 
laiifolium      291 
leiocarpum       291 

var.  campestre    291 
Lemmoni       292 

leptocarpum    245 
ludovicianum      293 

macrocarpum         264,  277 
var.  eurycarpum      264 

marginatum      253 
Martindalei       280 

var.  angustatum      268 
megarrhi^a       282 

microcarpum       279 
millefolium       270 
mohavense       263 
montanum       248 
nevadense        254 

var.  cupulatum       254 
Newberryi       202 
nudicaule   254,  261,  279,  291 

var.  ellipticum    265 
var.  puberulum     285 

Nuttallii   284,  291 
oreganum      273 
orientale      261 
Parishii       255 
Parryi       277 

parvifoUum       238 
Plummcrae        256 

Pringlei       262 
rigidius    292 
robustum       291 
salmonifloTum       292 
Sandbcrgii      266 
scopulomm        277 

simplex       283 
SuTcsdorfii        289 
termissimum        247 
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Page 

ternatum       292 

tomentosum       263 

Torreyi    267 
tritertuxtum       245 

var,  alatum       287 

var.  hrevifolium      286 

var,  leptocarpuTTi          246 

var.  leptophyllum     283 

var,  macrocarpum    286 

var.  platycarpum      282 
var,  rohustius      286 

Page 

utriculattim        250 

Vaseyi         251 

villosum         225,  259,  260 

WatsoTii    240,  245 

Pseudocymopterus  humboldtensig    .   292 
moutanus        292 

Seseli  biternatum       284 

Iciocarpum     291 
Nuttallii     278 

triternatum      284 

Smyrnium  midicaule     290 



STUDIES  IN  THEACEAE.    IH 

EURYA  SUBGENERA  EuRYODES   AND  PeNTEURYA 

CLARENCE  E.  KOBUSKI 

Eerliariii/m.  Arnold  Arhoretu 

The  genus  Eurya  was  first  described  by  Thunberg^  in  1783 
with  E.  japonica,  the  type-species.  By  1854,  over  forty  species 
had  been  added  to  this  genus  by  various  workers.  During  this 

year,  A.  Gray^  described  three  new  species  from  the  Pacific 
Islands  and  established  a  subgenus  Euryodes  for  two  of  his 
species,  E.  PicJceringii  and  E.  Richii.  Pentandrous  staminate 
flowers  formed  the  basis  for  this  seffresration. 

O'-'^to 

In  1893,  Szyszylowicz^  recognized  three  sections:  Cleyera, 
Freziera  and  Proteurya.  In  his  study  he  had  enlarged  the 
scope  of  the  genus  by  including  two  other  genera,  Cleyera 
Thunberg  and  Freziera  Swartz.  Also  he  instituted  the  new  sec- 

tion Proteurya  under  which  he  placed  the  subgenus  Euryodes 
A.  Gray. 

Two  years  later  (1895),  Vesque,*  overlooking  Szyszylowicz' 
treatment,  proposed  four  sections;  Eueurya,  Euryodes,  Gy- 
nandra  and  Meristotheca.  The  last  two  mentioned  were  desig- 

nated as  new.  Proteurya  was  included  under  Eueurya.  To  my 
knowledge  this  was  the  first  time  that  the  name  Eueurya  had 

been  used  as  a  divisional  name  for  this  genus.  Vesque's  key 
and  sections  were  based  on  anatomical  characters  and  proved 
impracticable;  hence  they  have  been  little  used. 

In  1896,  Urban^  established  a  new  genus,  T ernstroemiopsis 
with  Eurya  sandwicensis  A.  Gray  as  the  type.    At  the  same 

»  Thunberg,  Nov.  Gen.  PI.  68  (1783). 
*A.  Gray,  Bot.  U.  S.  Expl.  Exped.  1838-1842,  1:   211(1854). 
*  Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  III.  6:   189(1893). 
*Vesque  in  Bull.  Soc.  Bot.  France,  42;   151(1895). 
•Urban  in  Bar.  Deutsch.  Bot.  Gesell.  14:  49(1896). 

Issued  December  27,  1937. 
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time  lie  treated  Freziera,  Cleyera  and  Eurya  as  separate 

genera. 
The  following  year  (1897),  Engler^  studied  the  genus  Eurya 

and  subdivided  it  into  the  following  subgeneric  heads  :  Cleyera, 

Freziera,  Proteurya  and  Ternstroemiopsis.    Again  A.  Gray's 

"subgenus  was  included  in  Proteurya. 
In  1935,  the  present  author,'  in  the  first  of  a  series  of  studies 

in  the  Theaceae,  presented  a  synopsis  of  the  subgenus  Tern- 
stroemiopsis and  recognized  one  other  subgenus,  Proteurya. 

Cleyera^  and  Freziera  were  excluded  as  distinct  genera.  Since 
that  time,  after  studying  the  remaining  species  of  Eurya,  I 

feel  that  three  subgenera  should  be  recognized,  namely,  Tern- 
stroemiopsis, Euryodes  (Proteurya)  and  a  new  subgenus 

Penteurya.  This  study  brought  out  the  fact  that  the  divisional 
name  Euryodes  (1854)  antedates  the  name  Proteurya  (1893). 

Since  the  time  of  Vesque  most  workers  have  felt  that  Gray's 
basis  of  separation,  that  of  pcntandrous  staminate  flowers,  was 
insufficient  to  separate  it  from  Proteurya.  Gray,  having  only 

staminate  specimens,  could  not  know  that  the  pistillate  speci- 
mens would  agree  with  the  other  then-known  species  of  Eurya 

having  three-parted  styles  and  stigmas.  In  merging  these 
two  subdivisions  under  the  same  heading  the  name  Euryodes, 
because  of  its  priority,  must  be  used  since  the  International 
Rules  stipulate  that  the  first  divisional  name  established  must 
be  accepted. 

In  working  over  the  New  Guinean  material  I  was  surprised 

to  find  species  having  both  pentandrous  stamens  and  five- 
parted  styles  and  stigmas.  As  far  as  I  know,  with  the  excep- 

tion of  two,  all  New  Guinean  species  belong  to  this  new  sub- 
genus described  below. 

The  fact  that  the  genus  is  dioecious  makes  the  presentation 
of  a  natural  key  very  difficult.  Instead,  an  artificial  key  has 
been  prepared.  Except  in  a  very  few  instances,  the  species  are 
confined  to  distinct  geographical  regions.     Therefore,  it  has 

•Eiigler  in  Engler  &  Prantl,  Nat.  Piianzenfain.  Nachtr.  1:   246(1897). 
^Kobuski  in  Jour.  Arnold  Arb.  16:   347(1935). 
•Kobuski  in  Jour.  Arnold  Arb.  18:   118(1937). 
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been  considered  advisable  to  separate  the  genus  into  five  geo- 
graphical groups  and  prepare  an  individual  key  for  each  group. 

To  make  this  study  possible  borrowed  material,  photographs 

and  fragments  of  types  were  obtained  from  many  European 
and  Oriental  herbaria  as  well  as  American  institutions.  In  a 

few  instances  reference  is  made  to  some  of  these  institutions  by 

abbreviations  accompanying  the  citation  of  critical  specimens. 

These  are  as  follows :  AA  =  Arnold  Arboretum,  BM  =  British 

Museum,  FM  =  Field  Museum,  G  =  Gray  Herbarium,  NY  =  New 

York,  SY  =  Sun  Yatsen,  V  =  Vienna.  Professor  Alfred  Eehder, 
Curator  of  the  Herbarium  of  the  Arnold  Arboretum,  while 

visiting  European  herbaria  diligently  searched  for  many  ob- 
scure types  and  specimens,  photographed  them  and  procured 

fragments  when  possible.  His  carefully  prepared  notes  con- 
cerning the  types  have  been  most  helpful.  Dr.  E.  D.  Merrill, 

Director  of  the  Arnold  Arboretum,  has  also  displayed  a  keen 

interest  and  has  offered  constructive  criticism  in  the  develop- 
ment of  this  study.    To  all  assisting  in  this  work,  I  am  deeply 

grateful. 
This  paper  is  affectionately  dedicated  to  Dr.  Jesse  More 

Greenman,  for  years  my  professor,  advisor  and  friend. 

KEY  TO  THE  SUBGENERA 
1 

Folia  spiraliter  disposita;  petala  carnosa;  antherae  filamentis  duplo  longiores 

  1.     TERNSTROEMIOPSIS* 

Folia  plus  minusve  diaticha;  petala  plus  minusve  membranacea ;  antherae  fila- 
mentis plerumque  breriores. 

Stylus  tri-partitus,  interdum  quadri-partitus;  stamina  5^  10  vel  15.  .  .2.  BTTRYodes 

Stylus  quinquG-partitus;  stamina  5   3,  penteurya,  subgen.  nov. 

KEY  TO  THE  SPECIES  OF  CHINA,  INDOCHINA,  INDIA  AND   CEYLON 

A.  Terminal  leaf -buds  and  young  branchlets  glabrous. 

B.  Leaves  sessile;  base  auriculate  with  lobes  clasping  the  stem 
1.  E.  amplexifolia 

BB.  Leaves  petiolate-  base  entire. 
C.  Young  branchlets  terete. 

D.  Leaves  entire  or  nearly  so.* 
E.  Leaves  tapering  to  an  acuminate  apex   2.  E,  Macarineyi 

*  E.  Macarineyi  occasionally  v^ith  some  leaf  serration. 

^Kobuski  in  Jour.  Arnold  Arb.  16:   347(1935). 
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EE.  Leaves  bluntly  obtuse  at  the  apex   12a,  E.  cuneata  var.  glabra 
DD,  Leaves  sharply  serrate   2a.  E.  Macartneyi  var.  hainanensis 

CC.  Young  branchlets  angled. 
F.  Branchlets  four-angled. 

G.  Leaves  up  to  25  cm.  long,  6  cm.  wide;  veins,  20  or  more  pair, 
deeply  impressed  on  upper  surface,  highly  raised  (even  to  cross 
veins)  on  lower  surface;  style  5-6  mm.  long   9.  E.  polyiwura 

GG.  Leaves  up  to  10-11  cm.  long,  ca.  3  cm.  wide;  veins  raised  on  upper 
surface,  inconspicuous;   style  short   (1  mm.   long)   

4,  E.   ietragonoclada 

FF,  Branchlets  two-angled. 

H.  Leaves  narrow,  usually  0.5-0.8  cm.  wide,  occasionally  up  to  1  cm. 
wide;  fruit  oblong   5.  E.  stenophylla 

HIT.  Leaves  usually  much  wider  (occasionally  only  1.7  cm.  wide  in  E. 
Eandeliana)  ;  fruit  globose. 

L  Veins  on  upper  surface  deeply  impressed,  as  if  etched   
6.  E»  Ilaiideliana 

II.  Veins  on  upper  surface  raised  or  inconspicuous,  never  impressed. 
J.  Leaves  tapering  at  both  ends,  oblong   7.  E,  nitida 

JJ.  Leaves  rounded  at  base,  obtusely  acuminate,  wider  because  of 
rounded  base   7a.  E.  nitida  var.  aurescens 

AA,  Terminal  leaf -buds  and  young  branchlets  pubescent. 
K.  Ovary  and  fruit  glabrous. 

L,  Leaf -base  oblique  or  lobed. 

M.  Leaves  8-10  cm.  long,  membranaceous,  long-attenuate  at  apex,  mar- 
gins flat,  not  revolute   8.  E.  ohliquifolia 

MM.  Leaves  4-6  cm.  long,  coriaceous,  apex  blunt  occasionally,  shortly 
acuminate,  margins  revolute   9.  E.  glandulosa 

LL.  Leaf -base   cuneate,  occasionally   somewiiat   rounded,   never   lobed   or 
oblique. 

N.  Leaves  rounded  at  apex,  emarginate,  never  acuminate   
10.  E.  cmarginata 

NN.  Leaves  acuminate  at  apex. 

0.  Margins  entire,  occasionally  slightly  undulate,  never  sharply  ser- 
rate   11.  J?,  cuneata 

00,  Margins  sharply  serrate,  never  entire, 
P.  Leaves  (majority)  small,  less  than  4  cm.  long. 

Q.  Leaves  evenly  elliptic-acuminate;  veins  deeply  impressed  on 
upper  surface   12.  E.  Favgii 

QQ.  Leaves    obovate,    quite    obtuse    at    apex,    sometimes    nearly 
rounded;  veins  upraised  or  nearly  insignificant  on  upper 
surface   13.   E.   chincnsis 

PP.  Leaves  considerably  longer,  6-12  cm.  long. 
E.  Leaves  thick,  coriaceous;  margins  revolute   14.  E.  ceylanica 

RR.  Leaves  membranaceous  or  nearly  membranaceous;*  margins 
not  revolute. 

In  case  of  E.  symplocina,  the  older  leaves  arc  occasionally  quite  coriaceous. 
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S.  Calyx  pubescent;  terminal  leaf -bud  and  young  branclilets 

pilose. 
T.  Leaves  narrowly  lance-acuminate,  usually  three  times  as 

long    as   wide;    veins   not    especially   conspicuous    on 

upper  surface   15.  E.  acuminata 

TT,  Leaves  wide-lanceolate,  up  to  4  cm.  wude,  veins  conspicu- 
ously depressed  on  upper  surface   16.  E,  cerasifolia 

SS.  Calyx  glabrous;   terminal  leaf -bud  and  young  branchlets 
minutely  puberulent,  sometimes  appearing  glabrous. .  . . 

  17.  E,  Loquaidna 

KK.  Ovary  and  fruit  pubescent. 

U.  Leaves  auriculate  at  base,  clasping  stem   18,  E.  disticha 

UTJ.  Leaves  cuneate  or  rounded  at  base,  not  auriculate  or  clasping. 

V.  Calyx  glabrous. 
I 

W.  Fruit  becoming  glabrescent   at  maturity  with  only  occasional 

hairs  present;  leaves  delicately  tapering  at  both  ends;  ter- 

minal bud  finely  puberulent,  at  times  appearing  almost  gla- 
brous   19.  E.  tricliocarpa 

WW.  Fruit  pubescent  at  maturity,  leaves  although  tapering   some- 
what, nearly  rounded  at  base;  terminal  bud  pilose 

21a.  E,  distichophylla  var.  Henryi 

W.  Calyx  pubescent. 

X,  Leaves  huge,  10-14  cm.  long,  5  cm.  wide   20.  E,  velutina 

XX.  Leaves  up  to  10  cm.  long,  narrow-lanceolate,  seldom  over  2  cm. 
wide. 

Y.  Calyx  obtuse,  with  short  pilose  hairs ;  styles  trifid 
  21.   E.   distichophylla 

YY.  Calyx  acuminate,  densely  covered  with  long  yellow  hairs;  styles 

usually  4-fid   22.  £,  ciliata 

KEY    TO    THE    SPECIES    OF    JAPAN,    KOEEA,    FORMOSA    AND 

LIU    KIIT    ISLANDS 

A,  Pubescent  ovary  and  fruit. 

B,  Leaves  narrow  lanceolate,  up  to  14  cm.  long;   strigillose-pubesccnt  on 
stems  as  well  as  fruit   23.  E.  strigillosa  (Formosa) 

BB.  Leaves  ovate-elliptic,  up  to  7  cm.  long ;  stem  glabrous  or  nearly  so,  not 

strigillose   24.  E,  gnaphalocarpa  (Formosa) 
AA.  Glabrous  ovary  and  fruit. 

C.  Largest  leaves  less  than  4  cm.  long,  usually  2-3  cm.  or  less. 
D.  Leaves  membranaceous,  2-3  cm.  rarely  4  cm.  long 

25.  E,  leptophylla  (Formosa) 

DD.  Leaves  coriaceous,  minute,  usually  less  than  1  cm.  long,  occasionally 
2  cm.  long. 

E.  Leaves  about  as  broad  as  long,  less  than  0.5  cm.  either  way,  seem- 
ingly entire,  deeply  emarginate,  obcordate 

11a,  E>  emargxiKita  var.  microphylla  (Japan) 
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EE.  Leaves  longer  than  broad,  although  small,  leaves  always  found  up  to 

1.5-2.0  cm.  long,  serrate,  never  obcordate  in  shape. 
F.  Leaves  acute  at  apex,  elliptic   26.  E.  creiiatifolia  (Formosa) 

FF.  Leaves  obtuse  at  apex,  obovate   
  31a.  E.  japo7iica  var.  viicrophylla  (Japan) 

CC.  Largest  leaves  up  to  11-12  cm.  long,  all  considerably  longer  than  4  cm. 
G.  Entirely  glabrous  even  to  terminal  bud. 

H.  Branches  winged,  stem  growth  zigzag  from  node  to  node. 

I.  Tw^enty  stamens,  filaments  twice  as  long  as  anthers 

II.  Ten  stamens,  anthers  twice  as  long  as  filaments 

27.  E,  yaeynmcTir^is  (Liu  Kiu) 

28.  E.  zigzag  (Liu  Kiu) 

HIL  Branches  perhaps  slightly  winged,  zigzag  growth  absent. 

J.  Leaves  sharply  toothed,  evenly  elliptic.  ,29.  E,  glaberrlma  (Formosa) 

JJ.  Leaves  nearly  entire  or  undulate-serrate,  never  sharply  toothed. 

K.  Leaves  nearly  entire,  very  slight  serration   

  30.  E.  TJayaiai  (Formosa) 

KK.  Leaves  always  undulate-serrate,  usually  more   noticeable   at 
apex.   .31.  E.  japonica  (Japan) 

GG.  Pubescence  found  on  stem  as  well  as  terminal  buds. 

L.  Leaves  acuminate,  attenuate  at  apex. 
M.  Leaves  3.5  cm.  wide,  robust   32.  E.  rengechiensis  (Formosa) 

^ 

MM.  Leaves  less  than  2  cm.  wide  at  broadest  part   15.  E,  acumunaia 
LL,  Leaves  obtuse  at  apex. 

N.  Leaves  heavy-coriaceous,  perfectly  obovate,  rounded  at  apex,  never 
acuminate,  distinctly   cmarginate,   slightly   serrate   

  10.  E,  cmargvnaia 

NN.  Leaves  coriaceous,  sometimes  obovate,  always  acuminate,  usually 

not  cmarginate,  distinctly  serrate   13.  E.  chincnsu^ 

KEY  TO  THE  SPECIES  OF  THE  PHILIPPINE  ISLANDS 

A.  Leaves  auriculate  (heart-shaped)  at  base,  sessile,  clasping  the  stem 
33.    E.    amplexicanlls 

AA.  Leaves  cuneate  at  base,  petiolcd, 
B.  Terminal  buds  pubescent. 

C,  Pubescent  ovary  and  young  fruit. 

D,  Leaves  ovate-elliptic,  acute  apex  not  attenuate;  fruit  pubescent  at 
maturity   24.   E.   gnnphalorarpa 

DC  Leaves  long  attenuate;  fruit  glabrcsccnt  at  maturity.  .19.  E.  trichocarpa 
CC.  Glabrous  ovary  and  fruit. 

E.  Leaves  very  short-petiolate,  nearly  sessile;  branches  terete   
34.  E,  luxifolia 

EE,  Leaves  petioled  2-3  mm.  long;  young  branches  angled   35.  E.  flava 
BE.  Terminal  buds  glabrous. 

P.  Styles  partially  connate,  2-2.5  mm.  long   7.  E,  nitida 
FF.  Styles  free  to  base,  very  short,  1  mm.  or  less   36.  E,  coriacca 
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KEY  TO   THE   SPECIES  OP  THE  DUTCH   EAST  INDIES,    SAMOA    AND 
FIJI  ISLANDS 

A.  Staminate  flowers  pentandrous, 

B.  Entirely  glabrous   37.  E.  PicTceringii 

BB,  Pubescent  terminal  buds  and  young  branclilets   38.  E.  Bichii 

AA.  Staminate  flowers  decandrous  or  polyandrous. 

C.  Ovary  and  young  fruit  pubescent   19.  E.  trichocarpa 

CC,  Ovary  and  young  fruit  glabrous. 

D.  Terminal  buds  and  branchlets  pubescent. 

E.  Leaf  serration  rounded-undulate  (Fiji)   39.  E.  vitiensis 

EE.  Leaf  serration  sharp  (Dutch  E.  Indies)   15.  E,  acmninata 

DD.  Terminal  buds  and  branchlets  glabrous, 

F.  Young  branchlets  terete   40.  E.  glabra 

FF.  Young  branchlets  angled. 

G.  Flower  buds  and  fruit  conical  in  shape    .41.  E.  coneocarpa 

GG.  Flower  buds  and  fruit  globose,  not  conical, 

H.  Persistent  style  2-3  mm.  long,  connate  nearly  its  whole  length 
  7.   E.  nitida 

HH.  Persistent  style  hardly  1  mm.  long,  free  nearly  to  base. 

L  Leaves  obtuse  at  apex,  bluntly  acuminate   42.  E.  obovata 

II.  Leaves  oblong-elliptic,  tapering-acuminate,  not  obtuse  at  apex 
  42a.  E.  obovata  var.  sinabocngensis 

KEY  TO  THE  SPECIES  OF  NEW  GUINEA 

A.  Style  and  stigma  three-parted.     [Subgenus  Eukyodes.] 

B.  Branches  glabrous;  leaves  10-15  cm.  long,  4-5  cm.  wide   43.  E.  Eocmeri 

BB.  Branches  clothed  with  dense  fulvous,  appressed  pilose  pubescence;  leaves 

2-3  cm.  long,  0.7-1.0  cm.  wide   44.  E.  Greenmaniana 

AA.  Style  and  stigma  five-parted.     [Subgenus  Penteitrya.] 

C,  Leaves  obtuse  at  apex,  not  acuminate. 
D.  Leaves  3  cm.  or  less  long. 

E.  Branchlets  sparingly  pubescent;   leaves  cuneate   or  subrotund   at 

base,  not  cordate   ■   45.  E.  Bellwigii 

EE.  Branchlets  densely  pilose  or  tomentose;  leaves  cordate.  .46.  E.  albiflora 

DD.  Leaves  approximately  6  cm.  long   47.  E.  Merrilliana 

CC.  Leaves  acuminate  at  apex. 

F.  Leaves  membranaceous,  not  coriaceous;  pilose,  at  least  when  young. 

G.  Leaves  rounded  at  base   ■ . .  -  ■   48.  E.  tigang 

GG.  Leaves  cuneate  at  base, 

H.  Leaves  10-13  cm.  long   49.  E.  meizophylla 

HH.  Loaves  4-5  cm.  long   50.  E,  leptantha 

FF.  Leaves  coriaceous;  glabrous  (except  in  case  of  E,  phyllopoda). 

I.  Loaves  serrate  at  acuminate  apex  only   51.  E.  Bchderiana 

II.  Leaves  serrate  along  complete  margin. 

J.  Terminal  buds  glabrous   52.  E.  oxysepaU 

JJ.  Terminal  buds  closely  silky-strigose   53.  E,  phyllopoda 
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Subgenus  Euryodes 

Eurya  subgenus  Euryodes  A.  Gray,  Bot.  U.  S.  Explor.  Expcd. 
1838-1842,1:  211(1854). 

Eurya  section  Froteurya  Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzcnfam. 
III.  6:   190(1893). 

Eurya  section  Eucurya  Vesque  in  Bull.  Soc.  Bot.  France,  42:   151(1895). 
Eurya  subgenus  Froteurya  (Szyszylowicz)   Engler  in  Engler  &  Trantl,  Nat. 

Pflanzenf am.  Nachtr.  1:  247(1897). 

1.  Eurya  amplexif olia  Dunn  in  Kew  Bull.  Misc.  Inform.  Add. 

Ser.  10:  44  (Fl.  Kwangtung)   (1912).— Melchior  in  Engler  & 
Prantl,  Nat.  Pflanzenf  am.  ed.  2,  21:  148(1925). 

Distribution:  China  (Kwangtung). 

China,     kwangtung:  on  slope  along  road,  N.  E.  Chun  42586,  Apr.  5-May  1, 
1931;  F.  A.  McClure  415;  J.  L.  Gressitt  1745 j  W.  T.  Tsang  21037,  21116,  21218, 
21660. 

This  species  is  characterized  by  its  large  (16  cm.  x  5  cm.) 
amplexicaul  leaves.  The  two  auriculate  basal  lobes  extend  as 

much  as  1.0-1.5  cm.  beyond  and  often  overlap  the  other  side  of 
the  stem.  The  younger  branchlets  are  two-winged,  glabrous 
even  to  the  terminal  bud.  The  fruit  is  oblong-ovate  (7  mm.  x 

4  mm.)  with  a  short  style  (less  than  1  mm.)  w^hich  is  connate 
most  its  length. 

2.  Eurya  Macartney!  Champion  in  Proc.  Linn.  Soc.  London, 

2:  99(1850).— Bentham  in  Hooker's  Jour.  Bot.  Kew  Misc.  2: 
307(1851).— Mueller  in  Walpers,  Ann.  Bot.  Syst.  4:  347(1857). 
— Seemann,  Bot.  Voy.  Herald,  366,  t.  74(1857).— Bentham,  Fl. 
Hongkong.  28(1861) . — Champion  in  Trans.  Linn.  Soc.  London, 
21:  113(1873).— Hemsley  in  Jour.  Linn.  Soc.  Bot.  23:  77(1886). 

Dunn  &  Tutcher  in  Kew  Bull.  Misc.  Inform.  Add.  Ser.  10:  43 

(Fl.  Kwangtung  &  Hongkong)  (1912). — Melchior  in  Engler  & 
Prantl,  Nat.  Pflanzcnfam.  ed.  2,  21:  148(1925). 

Distribution:   China   (Kwangtung,  Hainan,  Kwangsi). 
China,  kwangtung:  Lord  G.  Macartney,  s.n.  (type  in  BM;  photo,  and  frag- 

ment, AA)  ;  C.  Ford  s.n.;  C.  Wright  s.n.;  C.  S.  Sargent  s.n.;  C.  Wilford  s.n.;  H. 
Fenzel  31;  IT.  Green  1183;  Y.  Tsiang  1282;  W.  T.  Tsang  16677,  20090;  W.  Y.  Chun 
5S1S,  5920,  5935,  7546;  L.  Gibhs  7428;  8.  K.  Lau  2732,  24090,  24740,  24944;  C.  L. 
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Tso  £0174,  20325,  20904,  22686;  Z.  S.  Chung  11097 ;  L.  Yiu  10603;  D.  H.  King 

9856;  C.  Wang  #  H.  Y.  Liang  31272,  31279;  C.  Wang  31643;  N.  K.  Chun  40890, 

41392,  41782,  41786,  41907,  42032,  42037  ;  E.  Y.  Liang  60501,  61018,  61241,  61242; 

S.  F.  KwoTc  80043,  80064.— nAim an:  E.  Y.  Liang  63300,  63740,  63841.— kwangsi: 
B.  C.  Ching  8008,  8242;  W.  T.  Tsang  22737. 

In  most  species  of  Eurya,  one  finds  winged  "branclilets  ac- 
companying strictly  glabrous  terminal  buds.  Eurya  Macart- 

neyi  is  one  of  the  few  exceptions  to  this  group,  having  terete 

branchlets  with  glabrous  terminal  buds.  The  branchlets  are 

sturdy,  as  are  the  leaves,  petioles  and  flower  buds.  The  large 

leaves  have  pronounced  veining  on  the  upper  surface,  revolute 

margins  and  slight  serration  if  any.    The  fruit  is  globose  while 

approximately  1  mm.  long  and  free 
entire  length. 

2a.  Eurya  Macartnejd  Champion  var.  liainanensis,  var.  nov. 

A  typo  recedit  foliis  latioribus,  acutius  serratis,  acuminatis. 

Distribution:  China  (Hainan). 

China.  Hainan  :  in  forest,  Mo  San  Ling,  alt.  900  m.,  N.  K.  Chun  4'  C-  ■^-  Tso 

44361  (type,  AA),  Nov.  24,  1932  (tree  C  m.  with  gray  bark;  leaves  coriaceous,  deep 

green,  glabrous;  fruit  purple) ;  N.  K.  Chun  ̂   C.  L.  Tso  44300;  F.  C.  Eow  72119, 

72156,  72628,  73496,  73575;  E.  Y.  Liang  64341,  64698,  64700;  C.  Wang  34610, 
35094,  35537,  36022,  36091,  36247. 

This  variety  can  be  distinguished  from  the  species  by  its 

wider,  acuminate  and  sharply  serrate  leaves  which,  although 
coriaceous,  are  not  as  thick  as  those  of  the  species. 

3.  Eurya  polyneura  Chun  in  Sunyatsenia,  2:  55,  pi.  16 

(1934) ;  in  Hu  &  Chun,  Icon  PL  Sin.  5:  7,  pi.  207(1937). 

Distribution:  China  (Kwangtung). 

China,  kwangtung:  side  of  ravine,  Taimo  Shan,  Sunyi  Terr.,  S.  P.  Ko  51272 

(isotype,  AA),  Nov.  4,  1931  (shrub  4  m.  tall;  leaves  deep  green  above,  pale  green 

below)  ;  C.  Wang  31040,  37884,  38016,  31980. 

As  the  name  signifies,  the  outstanding  character  of  this 

species  is  the  veining.  The  leaves  are  large,  oblong-lanceolate, 

15-25  cm.  long,  4-6  cm.  wide.  The  principal  lateral  veins,  im- 
pressed on  the  upper  surface,  are  strongly  elevated  on  the  lower 

surface.    There  are  25  or  more  to  each  side  of  the  midrib  and, 
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being  joined  nearly  at  right  angles  to  the  midrib,  present  a 
scalariform  appearance.  These  veins  anastomose  near  the 

margin.  Besides  this  character,  the  branches  are  stout,  angu- 
lar and  ridged;  the  fruit  is  oblong-ovoid,  11  mm.  long,  5  mm. 

wide,  glabrous.  The  persistent  style  is  about  5  mm.  long  and 
connate  for  most  its  length.    The  $  flowers  have  not  been  seen. 

4.  Enrya  tetragonoclada  Merrill  &  Chun  in  Sunyatscnia,  1 : 
71(1930).— Chun  in  Hu  &  Chun,  Icon.  PL  Sin.  5:  8,  pi. 
208(1937). 

Distribution:  China  (Kwangtung). 

CniNA.    KWANGTUNG :   in  woods,  Kow  Fung,  Lok  Chong  District,  C.  L.  Tso  2068S 
(iaotype,  AA),  May  20,  1929;  H.  Y.  Liang  61265;  S.  P.  Ko  51150. 

Because  of  its  sharply  4-angled  branchlets  this  species  is  im- 
mediately associated  with  E.  polyneura  which  is  distinctive  for 

the  same  character.  They  can  be  easily  separated  by  the  style 
and  leaf  venation.  This  species  has  a  comparatively  short, 
stout  style  (1  mm.)  while  E.  polyneura  has  a  style  of  5-6  mm. 
Also  the  leaf-veining  in  E.  tetragonoclada  is  rather  inconspicu- 

ous while  in  E.  polyneura  there  are  more  than  twenty  pair. 
These,  in  turn,  are  sharply  raised  on  the  lower  leaf-surface. 

5.  Eurya  stenophylla  Merrill  in  Philipp.  Jour.  Sci.  21: 
502(1922) ;  in  Univ.  Calif.  Publ.  Bot.  13:  136(1926).— Melchior 
inEngler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2, 21:  148(1925). 

Distribution:  China  (Kwangtung,  Kwangsi),  Indo-China,  India  (Burma). 
China,  kwangtung:  Tung  Sing,  K.  K.  Ts'ooiig  1940  (type,  NY),  June  28, 

1918.— kwangsi:  W.  T.  Tsang  22373,  22668,  22757 ;  B.  C.  Ching  6138,  7S35,  8071; 
A.  N.  Steward  ^  H.  C.  Cheo  977. 

Indo-Ciiina:  A.  Petelot  1802,  3048. 
India  :  F.  E.  Ward  9087. 

This  is  one  of  the  strictly  glabrous  species,  glabrous  even  to 
the  terminal  bud.  As  in  the  majority  of  those  glabrous  species, 
the  branchlets  are  narrowly  winged.  The  fruit  is  oblong-ovoid 
(7-8  mm.  x  4.0  mm)  rather  than  globose.  The  pedicel  on  the 
fruit  is  comparatively  long  as  is  the  persistent  style  (up  to  5 
mm.).  The  leaves  are  narrow,  sometimes  only  0.5  cm.  wide, 
while  4  cm.  long. 
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6.  Eurya  Handeliana,  spec,  nov, 

Eurya  aurescens  sensu  Handel-Mazzetti,  Symb.  Sin.  7;  400(1931),  quoad 

descript.  excl.  syu.^  nan  Eurya  japontca  Thunberg  var.  awrescens  Rehder  & 
Wilson. 

u 

Frutex  glaber  1.0-2.5  m.  altus,  ramis  verruculosis;  foliis  cori- 

aceis  oblongo-ellipticis  vel  obovatis  3.5-6.0  cm.  longis  et  1.0-2.2 
cm.  latis  obtuse  acuminatis  emarginatis  basi  cuneatis  supra 

viridibus  subtus  luteo-viridibus  margine  serratis  revolutis, 

venis  supra  prof  unde  impressis  reticulatis,  pctiolo  2  mm.  longo ; 

floribus  axillaribus  slngularibus  vel  binis ;  florum  5  pedicellis 

2  mm.  longis,  bracteis  2  obovatis  parvis,  sepalis  5  imbricatis 

viridibus  obovatis  2  mm.  longis  et  1.5  mm,  latis,  petalis  5  ob- 

ovatis 3.5-4.0  mm.  longis  et  2.5-3.0  mm.  latis,  staminibus  5, 

filamentis  2  mm.  longis,  antheris  1  mm.  longis,  ovariis  rudi- 

mentariis ;  florum  2  pedicellis  1.5-2.0  mm.  longis,  bracteis  2 

minutis  obtusis,  sepalis  5  obovatis  2.5-3.0  mm.  longis  et  1.8-2.0 

mm.  latis,  ovariis  globosis  1.0-1.5  mm.  latis,  stylis  3  ad  basin 
liberis;  fructibus  globosis  3.5  mm.  latis. 

DiSTEiBUTiON :  China  (Yunnan),  India  (Burma). 

Chin-a,  YUNNAN:  exact  locality  and  date  lacking,  G.  Forrest  15692  (type,  AA)  ; 

G.  Forrest  8922,  8940,  11944,  17519,  21537 ;  Y.  Tsiang  13157 ;  17.  Handel-Massetti 
8724;  C.  Schneider  2488,  2798;  J.  F.  Bock  3157,  8066. 
Burma:  J.  F.  Eoch  7406. 

Handel-Mazzetti,  in  working  over  material  of  Yunnan,  en- 

countered material  from  this  species  (E.  Handeliana)  and,  in- 
terpreting it  as  E.  japonica  var.  aurescens  Rehder  &  Wilson, 

thought  it  sufficiently  distinctive  to  be  worthy  of  specific  rank 

and  called  it  E.  aurescens  ("R.  &  W.)  Handel-Mazzetti. 
In  the  present  paper,  E,  japonica  var.  aurescens  is  found  to  be 

more  closely  allied  to  E.  nitida  Korthals  than  to  E.  japonica 

Thunberg  and  has  been  transferred  to  E.  nitida  as  E.  nitida 

var.  aurescens  (R.  &  W.).  According  to  the  ''International 
Rules"  the  name  " aurescens' '  must  be  retained  for  material 
of  the  Rehder  &  Wilson  concept  and  a  new  name  must  be  given 

to  this  species.  No  name  could  be  more  fitting  than  that  of 

Handel-Mazzetti  himself,  a  renowned  worker  on  Chinese  bot- 
anv.  and  it  is  a  erreat  pleasure  to  dedicate  this  ST3ecies  to  him. 
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The  truly  remarkable  feature  of  this  species  is  the  pro- 
nounced veining  on  the  upper  surface  of  the  leaf.  The  veins, 

all,  even  including  the  small  cross-veins,  are  deeply  impressed 
giving  the  effect  of  etching.  Students  other  than  Handel- 
Mazzetti  have  been  misled  by  the  light  yellow  under-surface  of 
the  leaf  and  have  interpreted  the  material  as  belonging  to  the 
present  E.  nitida  var.  aurescens.  The  calyx  lobes  in  both  the 
male  and  female  flowers  are  bluish-green,  at  least  in  the  her- 

barium specimens.  Also  the  stamen  number  is  five,  while  the 
style  is  three-parted. 

7.  Eurya  nitida  Korthals  in  Temminck,  Verb.  Nat.  Gesch. 

Bot.  3:  115,  t.  17  (1840).— Walpers,  Repert.  Bot.  Syst.  1: 
369(1842).— Choisy  in  Zollinger,  Syst.  Verz.  Ind.  Archip. 
147(1854).— Blume,  Mus.  Bot.  Lugd.-Bat.  2:  111(1856).— Mi- 
quel,  Fl.  Nederl.  Ind.  1^:  472(1859);  in  Ann.  Mus.  Bot.  Lugd.- 
Bat.  4:  105(1868-69).— Merrill. in  Jour.  Str.  Br.  Boy.  As. 
Soc.  (Spec.  No.)  391(1921).— Handel-Mazzetti,  Symb.  Sin.  7^: 
399(1931).— Chun  in  Sunyatsenia,  2:  59(1934).— Rehder  in 
Jour.  Arnold  Arb.  15:  99(1934). 

Eurya  Roxburghii  Wallkh,  Num.  List,  No.  1465  (1«28),  pro  partc.—Blume, 
Mus.  Bot.  Lugd.-Bat.  2:  113(1856).— Mueller  in  Walpers,  Ann.  Bot.  Syst. 4:  344(1857). 

Eurya  Wightiana  Wallich,  Num.  List,  No.  3662  (1829),  n/)m€n  nudum. 
Eurya  fascimlaia  Wallich,  Num.  List.   No.  4399    (1830),   no-men  ivudum, 

Vesque  in  Bull.  Soc.  Bot.  France,  42:   153(1895). 
Eurya  Zollingeri  Choisy  in  Zollinger,  Syst.  Verz.  Ind.  Archip.  143,  147  (1854). 

Mueller  in  Walpers,  Ann.  Bot.  Syst.  4:  347(1857).— MiqucI,  Fl.  Nederl. 

Ind,    1':   471(1859)'. — Koorders   &    Valeton,   Bijdr.    Boomsoorten    Java,    3: 248(1896). 

Eurya  anccps  Blume,  Mus.  Bot.  Lugd.-Bat.  2:  111(1856). — Mueller  in  Wal- 
pers, Ann.  Bot.  Syst.  4:   344(1857).— Miquel,  Fl.  Nederl.  Ind.  1':   472(1859). 

Eurya  myriifolia  Blume,  Mus.  Bot.  Lugd.-Bat.  2:    113(1856). — Mueller  in  Wal- 
pers, Ann.  Bot.  Syst.  4:   344(1857).— Miquel,  Fl.  Nederl.  Ind.  1':   473(1859). 

Vesque  in  Bull.  Soc.  Bot.  France,  42:   156(1895). 

Eurya  myrtifolia  Blume  var.  polymorpha  Blume,  Mus.  Bot.  Lugd.-Bat.  2: 
113(1856). 

Eurya  Hasseltii  Blume,  Mus.  Bot.  Lugd.-Bat.  2:   112(1856). — Mueller  in  Wal- 
pers, Ann.  Bot.  Syst.  4:   344(1857).— Miquel,  Fl.  Nederl.  Ind.  1':  473(1859). 

Koorders  &  Valeton,  BIjdr.  Boomsoorten  Java,  3:   244(1896). 
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Eurya  virens  Elume,  Mus.  Bot.  Lugd.-Bat.  2:  112(1856).— Muoller  in  Wal- 

pers,  Ann.  Bot.  Syst.  4:  344(1857).— Miquel,  Fl.  Nederl.  Ind.  V:  473(1859)  ; 
Sumatra,  477(1862). 

Eurya  virens  Blume  var.  p,  elUpiica  Miquel,  Sumatra,  477(1862). 

Eurya   japonica   Tlmnl)erg   var.    a.    Thnnlergii   Thwaites,   Enum.    PL    Zeyl. 
41(1864), 

Eurya  japonica  Thunberg  var.  nitida  Tliisclton-Dyer  in  Hooker  f.,  Fl.  Brit. 

Ind.  1:  284(1874).— Pierre,  Fl,  For.  Cocliinch.  2:  t,  126(1887)-— Koorders 

&  Valeton,  Bijdr.  Boomsoorten  Java,  3:  235(1896).— Pitard  in  Lecomte,  Fl. 

G^n.  Indo-Chine,  1:  338(1910).— Eelider  &  Wilson  in  Sargent,  PI.  Wilson.  2: 

398(1915).— Diels  in  Bot.  Jahrb.  56:  526(1921).— Uehder  &  Wilson  in  Jour. 

Arnold  Arb.  8:   177(1927).— Kanehira  in  Bot.  Mag.  Tokyo,  45:   329(1931). 

Eur7ja  systyla  Miquel  ex  Thisclton-Dycr  in  Hooker  f.,  Fl.  Brit.  Ind.  1:  284 

(1874),  pro  synon. 

Eurya  myrtifolia  Blume  var.  a.  anceps    (Blume)   Vesque  in  Bull.  Soc.  Bot. 
France,  42:   156(1895). 

Eurya  myrtifolia  Blume  var.  7.  virens   (Blume)    Vesque  in  Bull.  Soc.  Bot. 
42 

Blume 
42 Bev 

Tcheou,  288(1914). 

Eurya  ladronica  Hosakawa  in  Jour.  Soc.  Trop.  Agric,   6:   667(1934),  nomen 

•NTnf     TTi«f.    Snr*..   Formosa.    25:    30  ('1935'^. — Kancliira   in 
Trans 

Kyushu 
(1935). 

rmosa 

Kanehira   in   Jour.   Dept.   Agric.   Kyushu  Imper.   Univ.  4:   370    (Enum. 
Micronesian  PI.)    (1935). 

^xrya  ponapensis  Hosakawa  in  Trans.  Nat.  Hist.  Soc.  Formosa,  25:   32(1935). 

Kanehira  in  Jour.   Dept.  Agric.  Kyushu  Imper.   Univ.   4:  370    (Enum. 
Micronesian  PI.)    (1935). 

Distribution":  Dutch  East  Indies  (Java,  Sumatra,  Borneo),  Caroline  and  Mari- 

anne Islands^  Philippine  Islands  (Palawan,  Mindoro),  Indo-China,  India,  China 

(Kwangtung,  Hainan,  Anhwei,  Chekiang,  Fukien,  Hupeh,  Kiangsu,  Kwangsi,  Kwei- 
chow,  Szechuan,  Yunnan), 

Borneo:  locality  and  collector  lacking  (isotype  of  E.  nitida,  G,  NY)  ;  native  col- 

lector 138,  870,  1878,  2685;  J.  &  M.  S.  Clemens  S0526,  20658,  20902;  H,  Eallier 

B76d, 

Java:   localities  and  collectors  lacking   (photos,  and  fragments  of  types   of  E. 

•otyp 

linger  2119  (isotype  of  E.  ZoUingeri,  FM). 

Sumatra:   prope   Pandan-dulu-enim,   Prov.   Palembang,   J,    E.    Teysmann    (iso- 

type of  E.   virens,  G)  ;  Bangka,  J.  E.  Teysmann  (isotype  of  E.  virens  var.  elliptica, 

G) ;  F.  0.  Forbes  3116. 

Philippine  Islands,    mindoro:  M.  L.  Merritt,  For,  Bur.  6768;  M.  Bamos,  Bur, 

Scu  39637. — PALAWAN:   G,  Edano,  Bur.  Sci.  77451. 
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Caroline  and  Marianne 

S071,  2190, 

Indo-China  :   J.  S-  M.  S. 
omson 

Bemb 

lotyp 

F.  E.  Ward  9060;  U.  EanjiM  4655;  A.  Sauliere  55. 

China,  kwanqtung:  L.  Tang  8359;  Y.  F.  Ki-antj  9255;  N.  K.  Chun  428SS, 

43039;  W.  J.  Chun  5130,  5290,  5853,  589S,  6093,  6837,  6838,  6844;  E.  Eandel- 
Mazzciti  377 ;  E.  T.  Eo  60176;  S.  P.  Eo  50390,  52925,  53550,  54622,  54749;  Y. 

Tsiang  173,  2340,  2638;  8.  P.  EwoTc  80065;  S.  E.  Lau  2433,  2715,  25170;  E.  Y. 
Liang  61244,  61359;  C.  Wang  ̂   E.  Y.  Liang  31663,  31716;  W.  T.  Tsang  16604, 
20905;  C.  L.  Tso  20772,  S1622,  21759;  C.  Wang  30278,  30318,  32446,  37800,  38143; 

C.  Upright  s.n. ;  C.  S.  Sargent  s.n.;  C.  Ford  s.n. — Hainan:  N.  E.  Chun  ̂   C.  L.  Tso 
43422,  43606,  43716;  E.  Fung  20129;  F.  C.  Eow  71672,  73276;  S.  P.  Eo  52186; 
S.  E.  Lau  1532,  2903,  3591;  C.  I.  Lei  293,  398,  816;  E.  Y.  Liang  61512,  62104, 
64085,  64094,  64242,  64309,  64699,  64961,  6SS18,  63394,  65119,  66466,  66468;  W.  T. 
Tsang  60,  275,  S76,  637,  23667;  C.  Wang  32885,  33206,  33503,  35715,  36289. 

chekian-g:  a.  N.  Steward  2435;  T.  N.  Limi  7449;  T.  Tang  148;  R.  C.  Ching  1333, 
1649,  2024,  4836,  4916,  5176;  M.  Chen  627,  890;  C.  Y.  Chiao  14214,  14S6S,  14433, 
14516,  14523,  14575,  14676,  18840;  E.  E.  Eu  251,  775,  1661;  Y.  L.  Eeng  137,  148, 

171,  282,  566,  655,  744,  1055,  1098.— A^iiWEi:  N.  E.  Ip  4771;  B.  C.  Ching  2694, 
2908,  3016;  M.  Chen  1078;  S.  C.  Sun  If07.— kiangsi:  E.  E.  Eu  2391;  ¥.  Tsiang 

10600,  in  part;  W.  Y.  Chun  4304;  E.  E.  Wilson  1572,  1579;  A.  N.  Steward  4-  E.  C. 
Chvo  50^.— KIANGSU :  F,.  C.  Ching  ̂   C.  L.  Tso  404,  431;  W.  Y.  Chun  2604.— uvnan; 
E.  Eandel-Mazzetti  467,  483, 1 1 4 1 3 .—uvpeh :  E.  C.  Chow  754,  1751;  E.  E.  Wilson 
(Veitch)  1751,  3544;  A.  Henry  1907,  2344,  3687,  7946;  W.  Y.  Chun  3710;  E.  C. 

Cheo  4-  C.  ¥.  Chiao  18178.— kwanqsi:  A.  N.  Steward  4-  E.  C.  CJieo  822,  863;  E.  C. 
Ching  5931;  W.  T.  Tsang  22004;  E.  Y.  Liang  67442;  S.  E.  Lee  81067. —kweicjiow: 
E.  Eandcl-Mazzetti  145;  S.  W.  Teng  684;  Y.  Tsiang  4181,  7721,  7521,  9598. 
fukien:  E.  77.  Chung  2205,  2665,  3725,  4026,  6415;  J.  B.  Norton  1576.— YVNNAS: 
E.  E.  Maire  113,  214,  2465;  J,  F.  FocTc  7548,  7867;  G.  Forrest  7573,  7598,  8021, 
14829;  Y.  Tsiang  13077 ;  E.  Eandcl-Mazseiti  5708;  E.  T.  Tsai  55756,  57130.— 
SZEcnuAN:  A.  Eenry  7099 ;  C.  Y.  Ewang  171;  W.  P.  Fang  504,  672,  2035,  2074, 
2308,  2334,  2337,  5727;  S.  F.  Chang  952;  Y.  Chen  5730;  F.  T.  Wang  20578,  S2492. 

This  species,  which  was  first  described  by  Korthals  from  ma- 
terial grown  ill  Sumatra,  has  a  larger  geographical  range  than 

most  species  in  the  genus.  Found  originally  in  the  Dutch  East 
Indies  it  extends  north  to  the  Philippine  Islands  and  west  into 
China  where  it  is  found  in  the  majority  of  the  southern  and 
eastern  provinces. 

There  is  a  variation  to  be  found,  naturally,  in  a  species  with 
such  an  extensive  range.  The  Chinese  material  has  heavier 
thicker  leaves  than  the  material  found  in  the  Dutch  East  Indies. 
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However,  the  variation  is  not  sufficient  to  warrant  specific  or 
varietal  delimitation. 

Tliongh  often  confused  with  E.  japonica  because  both  species 

are  strictly  glabrous,  they  can  be  separated  easily  by  their 

geographical  distributions.  The  range  of  E.  japonica  is 
limited  to  Japan  only,  while  E.  nitida,  a  widespread  species,  is 
never  found  there.  Also  E.  japonica  has  an  undulating,  soft 
serration  while  the  serration  in  E.  nitida  is  sharp  and  close. 

Eurya  virens  Blume,  E.  myrtifolia  Blume,  E.  Hasseltii 
Blume  and  E.  anceps  Blume  were  reduced  to  synonomy  under 

E.  nitida  by  Miquel.  The  only  one  of  the  four  that  could  be 

questioned  is  E.  anceps.  The  leaves  in  this  Javan  representa- 
tive are  perhaps  a  little  wider  than  typical  E.  nitida,  hence 

taper  a  trifle  more  abruptly  at  the  apex.  However,  I  agree  with 

Miquel  and  feel  that  this  variation  is  hardly  worthy  of  con- 
sideration. 

Of  E.  Zollingeri,  only  a  good-sized  fragment  of  the  type  was 
available.  This  was  found  in  the  Field  Museum  of  Natural 

History.  It  resembles  E.  nitida  in  all  visible  characters.  How- 
ever, no  flowers  or  fruit  were  to  be  had.  Choisy,  in  referring  to 

the  style,  says  ''Stylus  unicus  apice  3-partitus."  One  nat- 
urally assumes  that  the  style  is  elongated.  In  such  a  case  the 

species  would  naturally  fall  into  the  synonomy  of  E.  nitida. 

Eurya  ladronica,  E.  palauensis  and  E.  ponapensis,  all  de- 
scribed by  Hosakawa  in  1935  from  the  Marianne  and  Caroline 

Islands,  belong  under  this  species.  Kanehira  in  his  enumera- 
tion of  the  Micronesian  flora  intimates  in  a  footnote  that  after 

comparing  a  large  number  of  specimens  collected  in  the  same 

regions  as  Hosakawa 's  species,  he  could  find  no  striking  dif- 
ferential characters.  He  merely  mentions  the  proposed  new 

species  pending  a  more  intensive  study.  I  also  have  material 

( Kanehira 's)  from  these  localities,  and  although  none  are  men- 
tioned by  Hosakawa  in  his  study  they  are  undoubtedly  the  same 

species. 
True  E.  nitida  is  found  in  the  Philippines  on  the  islands  of 

Palawan  and  Mindoro.  Also  a  single  specimen  from  the  prov- 
ince Caramines  Sur  on  the  island  of  Luzon.    However,  the 
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majority  of  material  from  Luzon  varies  from  the  true  E.  nitida 
in  having  rather  short  styles  free  to  the  base.  The  majority  of 
specimens  arc  those  with  mature  fruit  in  which  the  styles  may 
have  been  broken  off  partly  or  entirely.  These  specimens 

may  be  worthy  of  specific  delimitation  but  the  consistent  vari- 
ation seems  to  be  found  in  the  style  only  and,  as  has  been  men- 

tioned before,  considerable  variation  in  the  style  may  be  found 
on  a  single  plant. 

7a.  Eurya  nitida  Korthals  var.  aurescens  (Rehder  &  Wil- 
son), comb.  nov. 

Eurya  japonica  Thunberg  var.  aurescens  Relider  &  Wilson  in  Sargent,  PI.  Wil- 
son. 2:  399(1915). 

Eurya  aurescens  (Rehder  &  Wilson)  Handel-Mazzctti,  S^nnb.  Sin.  7*:  400 
(1931),  quoad  syn.,  excl.  descript. 

DisTKiBUTiON:  Cliina  (Hupeh,  Kiangsu,  Cliekiang,  Fukien,  Kweiehow,  Szooliuan, 

Kwangsi),  Indo-China. 
China,    hupeii:  woods,  Cliangyang  Ilsien,  alt.  COO-1300  m.,  E.  E.  Wilson  3515 

(type,  AA),  April  and  September  1907   (shrub  2-6  m.  tall;  flowers  white  or  pink; 
fruit  black);  E,  II,  Wilson  gg;  H.  C.  CJiow  1253,  194S,  1961;  W,  Y.  Chun  3996, 

4148;  J.  ncnry  3673,  5147,  5162,  5170,  €693,  7830;  JZ".  C.  Cheo  184.— KIA^QSV:  Y, 
Tsiang  9939,  10046,  10600  (in  part)  ;  H,  II,  Chung  ̂   S,  C.  Sun  502;  C.  F.  Chco 

18801 ;  T.  N.  Hsiung  472, — citekiang:  C.  Y.  Chiao  14615, — fukien:  native  col- 

lector for  n,  U,  Chung  4001. — KWEicnow:  F.  Tsiang  6769,  7005, — szEcnuAK: 

W.  P.  Fang  2507,  3413,  5809,  5703,  5808,  7603,  7755;  C.  Bode  ̂ ^  A,  von  Bosfhorn 

2165;  A,  Eenry  5616.— kwangsi:  W.  T.  Tsang  21865. 

iNDO-cniNA:   J.  4-  M.  S.  Clemens  3451,  5927. 

This  variety,  very  closely  related  to  E.  nitida,  can  be  sep- 
arated by  its  larger,  generally  thicker,  coriaceous  leaves, 

rounded  at  the  base  and  abruptly  short-acuminate  at  the  apex. 
Usually  the  under-surface  of  tlie  leaf  is  bright  yellow.  This 
last  character  does  not  always  hold  and  may  be  found  at  times 
characteristic  of  individual  specimens  of  E.  nitida  itself. 
When  originally  described  by  Rehder  and  Wilson  as  E. 

japonica  var.  aurescens,  their  concept  of  E.  nitida  was  that  of 

a  second  variety  of  E.  japonica.  These  authors  noted  the  re- 
lationship between  the  two  varieties  and  at  that  time  seemed 

to  be  among  the  few  botanists  who  actually  felt  that  E.  japonica 
was  not  native  to  China. 



1938] 

KOBUSKI — STUDIES   IN    THE  ACE  AE.     HI  315 

Handel-Mazzetti  raised  this  variety  to  specific  rank  under 
the  name  E.  aurescens.  Unfortunately,  Handel-Mazzetti  was 
not  working  with  representative  material  of  this  variety  but 
with  that  of  a  new  species  (E,  Ilandeliana)  described  in  the 
present  study. 

8.  Eurya  obliquifolia  Hemsley  in  Hooker's  Icon.  28:  t.  2761 
(1903). — Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2, 
21:  148(1925). 

Distribution:  China  (Yunnan). 
China,  yunnan:  mountain  forests,  southwest  of  Mengtze,  alt.  1525  m.,  A. 

Henry  10914,  10914A,  109UB  (in  part),  (isotypcs,  AA,  NY)  (tree  10  m.)  ;  Y. 
Tsiang  13078. 

This  species  is  closely  allied  to  E.  glandulosa.  It  can  be 
separated,  however,  by  its  larger  leaves  (up  to  10  cm.)  which 
are  membranaceous  rather  than  coriaceous  and  attenuate- 

acuminate  at  the  apex.  The  leaves  of  E.  glandulosa  are  de- 
cidedly revolute  and  from  the  upper  surface  appear  entire. 

The  leaf  margins  of  E.  obliquifolia  are  not  revolute  and  are  de- 
cidedly serrate. 

9.  Eurya  glandulosa  Merrill  in  Philipp.  Jour.  Sci,  Bot.  12: 

107(1917).— Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 
ed.  2,  21:  148(1925). 

Eurya  Weissiae  Chun  in  Jour.  Arnold  Arb.  9:   128(1928). — Syn.  nov. 

Distribution:   China  (Kwangtung,  Kwangsi,  Kweichow,  Yunnan). 

China,  kwangtung:  in  damp,  shaded  ravines,  alt.  1000  m.,  H.  D.  Merrill 

10379  (type,  NY,  photo.  AA),  Oct.  28,  1916;  North  River  region,  W.  F.  Chun  5791, 

5791a  (types  of  E.  Weissiae),  Dec,  1927  (AA,  SY). — kwangsi:  E.  C.  Cliing 
S94S. — KWEICHOW:   r.  Tsiang  6258,  6259. — Yunnan:   77.  T.  Tsai  51739;  Y,  Tsiang 
13344, 

Unfortunately  the  specimen  from  which  Merrill  drew  up  his 

original  description  for  this  species  was  older  and  generally 
less  pronounced  in  character  than  the  material  used  by  Chun  in 

his  description  of  £'.  Weissiae.  The  variations  between  the  two 
are  those  of  degree  rather  than  true  morphological  differences- 

On  careful  study  of  a  series  of  specimens  these  differences 
vanish. 
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This  Species  is  characterized  by  terete  stems,  auriculate,  cori- 

aceous leaves  (4-6  cm  long,  1.5-3  cm.  wide)  with  pronounced 

reticulate  veining  on  the  lower  surface.  These  veins  are  im- 

pressed above.  The  young  stems,  terminal  leaf-buds  and 
calyx  lobes  are  hirsute.  The  style  is  approximately  1  mm.  long 
and  connate  for  most  its  length. 

It  is  closely  related  to  E.  disticha  from  which  it  can  easily  be 

separated  by  its  coriaceous  leaves,  pronounced  reticulate  vein- 
ing, leaf  width  and  short  style.  A  second  related  species  is  E. 

ohliquifolia  (Yunnan)  which  differs  from  E.  glandulosa  in  its 

larger  (up  to  10  cm.)  leaves,  which  are  membranaceous  rather 

than  coriaceous,  attenuate-acuminate  at  the  apex,  with  ser- 
rated marcrins  which  are  not  revolute. 

10.  Eurya  emarginata  (Thunberg)  Makino  in  Bot.  Mag. 

Tokyo,  18:  19(1904),  excL  syn.  Eurya  chinensis. — Relider  & 

Wilson  in  Sargent,  PI.  Wilson.  2:  400(1915).— Mori,  Enum. 
Corean  PI.  251(1922).— Makino  &  Nemoto,  PL  Jap.  552(1925). 

Melchior  in  Eiigler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148 

(1925).— Nakai,  PL  Sylv.  Kor.  17:  81(1928). 

Ilex  emarginuta  Tliunberg,  Fl.  Jap.  78(1784);  in  Murray,  Ryst.  Veg,  ed.  14, 

168(1784).— Vitman,  Summa  PI.  1:  342(1789).— Willdenow,  Sp.  PI.  1:  170 

(1798).— Persoon,  Syn.  PI.  1:  151(1805).— Poiret,  Suppl.  Encycl.  3:  GG 

(1813).— Roemor  &  Shultes,  Syst.  Veg.  3:  491(1818).— A.  P.  de  CandoUe, 

Prodr.  2:  16(1825).— G.  Don,  Gon.  Hist.  2:  19(1832).— Miquel,  Cat.  Mus. 

Bot.  Lugd.-Bat.  19(1870). 

"Eurya  litioralis  Siebold  apud  Siebold  &  Zuccarini  in  Abh.  Akad.  Miincli.  4': 
163  (Fl.  Jap.  Fam.  Nat.  1:  55)  (1845),  nomen  nudum. 

Eurya  chinensis  sensu  Blumc,  Mus.  Bot.  Lugd.-Bat.  2:  108(1856). — Miquel  in 

Ann.  Mus.  Bot.  Lugd.-Bat.  3:  15(1866),  in  part. — Franeliet  &  Savatier, 

Enum.  PI.  Jap.  1:  58(1875). — Hemslcy  in  Jour.  Linn.  Soc.  London,  23: 

76(1886),  in  part.— Nakai  in  Jour.  Coll.  Sci.  Tokyo,  26:  100(1909).— Non 
R.  Brown. 

DiSTRiRTJTiON :  Japan,  Liu  Kiu  Islands,  Korea,  Cliina  (CLekiang,  Fukien). 

Japan:  prope  Nagasaki  (type,  Thunberg  Herb.,  XJpsala;  photo.  AA)  ;  S.  Old- 
ham s.n,;  C.  J.  Maxvmowicz  s.n.;  K.  Salcurai  s.n. 

Liu  Kiu  Islands:  U.  Faurie  3821;  E.  H.  Wilson  6057,  8043;  E.  KaneUra  3174, 

S255,  3303,  5379  ;  G.  Masamune  s.n. 

Korea:   E.  Taquet  2690,  2691;  U.  Faurie  493;  E.  H.  Wilson  9555. 

China,  ciiekiang:  K.  K.  Tsoong  116;  E.  C.  Ching  1929. — ruKiEN:  W.  Y. 
Chun  8103;  H.  H.  Chung  6201,  6356. 
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This  species  was  described  originally  by  Thunberg  (1784)  as 
Ilex  emarginata  and  was  not  transferred  to  Eurya  until  1904 
when  Makino  made  the  transfer.  It  is  characterized  as  a  shrub 

or  small  tree  with  thick,  coriaceous,  cuneate,  obovate  to  oblong- 

obovate,  emarginate  leaves  with  revolute,  crenate-serrate  mar- 

gins. The  young  branchlets  are  clothed  with  a  short,  rufous- 
brown  villous  tomentum. 

Considered  confined  to  Korea,  Japan  and  Liu  Kiu,  only  re- 
cently material  collected  in  Fukien  and  Chekiang  shows  this 

species  as  inhabiting  China  as  well. 

10a.  Eurya  emarginata  Makino  var.  microphylla  Makino  in 
Bot.  Mag.  Tokyo,  24:  29(1910). 

Distribution:  Japan  (cultivated). 
Japan:  Cultivated,  Kyoto,  Yamasiro  Prov.,  Hondo,  K.  Shioto  B978,  Aug.  31, 

1915. 

This  fine  cultivated  variety  of  E.  emarginata  is  characterized 

by  very  small  obovate-orbicular,  emarginate  leaves.  Makino 
states  that  the  leaves  are  3.0-9.0  mm.  long,  2.5-7.0  mm.  wide. 
In  the  specimen  examined  for  this  study  none  were  found  to  be 
over  7.0  mm.  long.  Also  there  were  no  evidences  of  flowers  or 

fruit  on  the  specimen  studied.  Makino  makes  no  mention  of 
these  same  parts  in  his  original  description.  The  branchlets 

are  many  and  softly  puberulent ;  the  small  leaves  are  regularly 
distichous. 

Because  of  its  small  leaves  it  might  at  first  be  mistaken  for  E. 

japonica  var.  microphylla.  However,  the  latter  variety  has 

larger,  oblong-obtuse  leaves,  rounded  apex,  not  emarginate  and 
is  glabrous  throughout. 

11.  Eurya  cuneata,  spec.  nov. 
Frutex  vel  arbor  parva,  ramis  ramulisque  teretibus  firmis, 

ramulis  novissimis  et  gemmis  ultimis  pubescentibus ;  foliis 

oblongo-obovatis  ad  elliptico-obovatis  6-9  cm.  longis  et  2.0-3.5 
cm.  latis  utrinquo  glabris  basi  subtus  excepta  supra  fusco-viri- 
dibus  subtus  pallide  viridibus  obtuse  acuminatis  subtus  dis- 
tincte  cuneatis  integerrimis  vel  fere  integerrimis,  petiolis  5 

ii
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mm.  longis ;  floribus  axillaribus  singularibus  vel  binis ;  florum 
$  pedicellis  4  mm.  longis,  sepalis  5  crassls  imbricatis  obtusis  3 
mm.  longis,  petalis  5  ad  basin  conjunctis  rotundatis  obtusis 

4.0-4.5  mm.  longis,  staminibus  15,  filamentis  gracilibus  1.5  mm. 
longis,  anthcris  apiculatis  1.0  mm.  longis,  ovariis  rudimen- 
tariis;  florum  5  pedicellis  1  nmi.  longis,  sepalis  5  glabris 
crassis  obtusis  1.5  mm.  longis,  corolla  non  visa,  ovario  glabro 
ovato  1.5  mm.  longo  et  1  mm.  lato,  stylis  connatis  apice  trifidis 
1.10  mm.  longis ;  f  ructu  non  viso. 

Distribution:  China  (Hainan). 

Chin-a.  HAINAN:  in  thickets,  Tingon,  Dung  Ka,  alt.  600  m.,  N.  K.  Chun  #  C.  L. 
Tso  44274  (holotj-pe,  AA),  Nov.  17, 1932  (small  tree  4  m.  high;  flowers  wliite;  bark 
brownish  gray)  (AA,  NY) ;  H.  Y.  Liang  64174;  F.  C.  How  73578,  73709;  C.  Wang 
S4659,  36048. 

This  species  is  characterized  by  entire  or  nearly  entire, 
oblong-obovate  or  elliptic-obovate  leaves,  and  firm,  terete 
branches  and  branchlets  which  are  pubescent  when  young. 
This  pubescence  is  found  also  on  the  terminal  buds.  In  margin 
it  resembles  somewhat  E,  Macartneyi.  However,  it  can  be 
quickly  distinguished  from  E.  Macartneyi  by  its  pubescent  buds 
and  branchlets.  From  the  material  examined  this  species  is 
confined  to  the  island  of  Hainan. 

r 

11a.  Eurya  cuneata  Kobuski  var.  glabra,  var.  nov. 
A  typo  recedit  ultimis  gemmis  glabris. 

Distribution:  China  (Hainan). 
China.  Hainan:  in  forest,  Mo  San  Leng,  alt.  900  m.,  N.  K.  Chun  #  C.  L.  Tso 

44SS5  (type,  AA),  Nov.  22,  1932  (tree  8  m.;  bark  gray;  leaves  deep  green,  glabrous; 
flowers  white,  fragrant)  ;  N.  K.  Chun  <f  C.  L.  Tso  44290;  C.  Wang  35942;  TI.  Y. 
Liang  64380,  64381. 

Like  the  species,  this  variety  is  found  only  on  the  island  of 
Hainan.  It  resembles  the  species  in  all  respects  save  that  it  is 
strictly  glabrous  even  to  the  young  stems  and  terminal  buds. 
As  in  the  species  the  stamen  number  is  15  and  the  petals  are 
united  at  the  base. 

12.  Eurya  Fangii  Eehder  in   Jour.  Arnold  Arb.   11:  1G5 
(1930). 
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Distribution:  Cliina   (Szecliuan). 

China,  szechuai^:  in  thickets,  Omei  hsien,  Mt.  Omei,  alt.  2600-2750  m.,  W.  P. 

Fang  S917  (isotype,  NY),  Aug.  13,  1928  (shrub  1  m.  tall)  ;  E.  Faber  662. 

This  species  is  characterized  by  deeply  impressed  veins  on 

the  upper  surface.  Sharp  points  terminate  the  serrations  on 
the  leaves.  Also  distinctive  are  its  hirsute  branchlets  and 

ciliolate  sepals.    The  species  is  quite  closely  allied  to  E.  Han- 
deliana  from  which  it  differs  especially  in  its  smaller  leaves  and I 

hirsute  branchlets.    Altiiough  occurring  in  both  species  the  de- 
gree of  vein  impression  is  more  pronounced  in  E.  Ilandeliana. 

13.  Eurya  chinensis  R.  Brown  in  Abel,  Narr.  Jour.  China, 

379,  t.(1818).— DeCandolle,  Prodr.  1:  525(1824).— Champion 

in  Hooker's,  Jour.  Bot.  &  Kew  Gard.  Misc.  3:  307(1851);  in 
Trans.  Linn.  Soc.  London,  21:  113(1855). — Seemann,  Bot.  Voy. 
Herald,  366(1857).— Szyszylowicz  in  Engler  &  Prantl,  Nat. 
Pflanzenfam.  TIL  6:  190(1893).— Dunn  &  Tutcher  in  Kew 

Bull.  Misc.  Inform.  Add.  Ser.  10:  44  (Fl.  Kwangtung  &  Hong- 

kong) (1912).— Rehder  &  Wilson  in  Sargent,  PI.  Wilson.  2: 
400(1915). 

Eurya  parvifolia  Gardner  in  Calcutta  Jour.  Nat.  Hist.  7:   445(1847). 

Eurya  japoniea  Thunberg  var.  5.  parvifolia  Tliwaites,  Enum.  PI.  Zeyl.  41(1864). 

Distribution  :  China  (Kwangtung,  Fukien,  Kwangsi,  Yunnan) ,  Formosa, 
Cevlon. 

I 

China,  kwangtung:  in  fields,  C  Ahel  s^n,  (type  in  BM;  photo,  and  fragment, 

AA)  ;  K.  Bushwell  6336;  S.  E,  Chiang  155;  N.  K.  Chun  40064,  40477,  42237,  42238, 

42866,  43004,  44419;  W.  Y.  Chun  5043,  5501,  5503,  5519,  5596,  5713,  6061,  6238, 

6422,  7176;  J.  L.  Gressitt  1264;  S.  Lam  9490;  T.  M.  Tsui  167,  423;  C.  Wang  1851, 

31989,  37609,  37783;  W.  T.  Tutcher  987 ;  Y,  K.  Wang  1821,  1851;  K.  K.  Wang 

337,  592;  C.  Wilford  s.n.;  C.  Wright  54;  S,  K,  Lau  668,  675,  2385,  24440,  25329; 

S,  r.  Lau  20060;  E.  D.  Merrill  10290;  C.  0.  Levine  191,  206,  1474,  1836,  1922, 

3296,  3495;  S.  P.  Ko  53743,  53753;  F,  A.  McCIure  7091;  E,  F.  Hance  497;  F,  C. 

Row  71155;  F,  H.  Hwang  9390,  9425,  9462;  T.  C.  Lai  6,  45;  H.  F.  Liang  61843, 

61866;  C,  S.  Niu  8105;  W.  T.  Tsang  4,  20166,  20338,  20534,  21610;  Y.  Tsiang 

1139,  1146,  1602,  1729,  3298,  3554;  C.  L.  Tso  20457,  21396,  21543.— TVKIE^:  F.  P. 

Metcalf  5517.— YUNNAN:  G.  Forrest  7663,  9367,  9689,  11728,  12209,  25334;  H.  T. 

Tsai  55608,  55965,  55971,  56484,— KWAt^GSl:  S.  T.  Hwang  1025,  1122;  R,  C.  Ching 

7776,  8048,  8698;  W,  T.  Tsang  22008,  23353;  H.  Y.  Liang  67134,  67186;  W,  H.  Soo 
68212. 

Formosa:   5.  SusuU  3507 ;  J.  L.  Gressitt  81;  T.  TanaTca  13474;  V.  Fauris  285, 

292 ;  G.  Masamune  ^  K.  Mori  s.n.;  A.  Henry  375,  1465. 
Ceylon:   Walker  (CPJ  784. 
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Tlie  young  branclilets  and  terminal  buds  are  pubescent.  Tlie 

leaves  are  obovate,  bluntly  acuminate  at  apex,  distinctly  cuiie- 
ate  at  base.  The  specimens  are  usually  small-leafed,  some- 

times larger,  however,  always  in  proportion. 

Eurya  emarginata  is  similar  to  this  species  but  can  be  sep- 
arated by  its  heavier,  coriaceous  leaves  which  are  always 

rounded-emarginate  at  the  apex  rather  than  bluntly  acuminate. 
The  leaf -margin  in  leaves  of  E.  emarginata  are  also  usually 
revolute. 

The  geographical  distribution  of  E.  chinensis  seems  very 
incomplete.  However,  when  other  states  of  China  have  been 
worked  over  and  studied  to  the  extent  that  the  flora  of  Kwang- 
tung  has,  the  gaps  in  distribution,  evident  at  present,  will  be 
filled  in.  This  species  must  grow  profusely  because  along  with 
the  original  description  the  author,  in  discussing  the  landscape, 
remarked  that  it  was  covered  with  this  species  of  Eurya. 

14.  Eurya  ceylanica  Wight,  111.  Indian  Bot.  1:  98(1838). 
Gardner  in  Calcutta  Jour.  Nat.  Hist.  7:  444(1847).— Thiselton- 
Dyer  in  Hooker,  f.,  Fl.Brit.  Ind.  1:  285(1874). 

Eurya  japonica  Thunberg  var.  7.  chinensis  Thwaites^  Enum.  PI.  Zeyl.  41(1864). 
Distribution:  Ceylon. 
Ceylon:   T.  Thomson  s.n.;  E.  Gardner  91;  T.  Fetch  s.n. 

Only  four  specimens  were  available  for  study.  Two  of  these 
four  (Thomson,  Gardner)  are  quite  authentic  specimens  and 
figured  in  the  early  literature  of  this  species. 

The  species  is  characterized  by  heavy  coriaceous  leaves  (4-6 
cm.  long,  1,5-2.5  cm.  wide)  with  veins  impressed  on  the  upper 
surface  and  pronouncedly  upraised  on  the  lower  surface.  The 
margins  are  generally  revolute  and  serrate  for  the  upper  three- 
quarters.  Also  the  leaves  are  cuneate  at  the  base  and  obtusely 
acuminate  at  the  apex.  The  terminal  bud  is  hairy,  as  are  the 
younger  branchlets  and  midrib  of  the  leaves.  The  styles  are 
short  and  recurved. 

Because  of  its  heavily  veined  reticulate  under-surf  ace  of  the 
leaves,  this  species  at  first  resembles  E.  glandulosa  Merrill. 
However,  the  distinctly  cuneate  base  of  the  leaf,  in  contrast  to 
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the  lobed,  subsessile  base  of  E.  glandulosa,  immediately  identi- 
fies it. 

15.  Eurya  acuminata  DeCandolle  in  Mem.  Soc.  Phys.  Geneve, 
1:  418  (Mem.  Fam.  Ternstroem.  26)  (1822);  Prodr.  1:  525 

(1824).— Wallich,  Num.  List,  No.  1464(1828).— Eoyle,  111.  Bot. 
Himal.  1:  127(1834);  2:  t.  24(1839).— Walpers,  Report.  Bot. 
Syst.  1:  370(1842).— Blume,  Mus.  Bot.  Lugd.-Bat.  2:  117 

(1856). —Mueller  in  Walpers,  Ann.  Bot.  Syst.  4:  345(1857).— 
Thiselton-Dyer  in  Hooker  f.,  Fl.  Brit.  Ind.  1:  285(1874).— 

Kurz  in  Jour.  As.  Soc.  Bengal,  43^:  91  (Burmese  Fl.)  (1874).— 
Theobold  in  Mason,  Burma,  2:  631(1883).— Trimen,  Handb. 

Fl.  Ceylon,  1:  110(1893).— Szyszylowicz  in  Engler  &  Prantl, 
Nat.  Pflanzenfam.  III.  6:  190(1893).— Kanjilal,  For.  Fl.  School 
Circle,  N-W.P.  31(1901) ;  For.  Fl.  Siwalik  &  Jaunsar  For.  Div. 

U.-P.  Agra  &  Oudh,  53  (1911) .— Strachey,  Cat.  PI.  Kumaon  Adj. 
Port.  Garhwal  &  Tibet,  22(1906).— Rehder  &  Wilson  in  Sar- 

gent, PL  Wilson.  2:  400(1915).— Ridley,  Fl.  Malay  Pen.  1:  199 

(1922). — Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  od.  2, 
21:  147(1925).— Osmaston,  For.  Fl.  Kumaon,  42(1927).— Yam- 
amoto  in  Sylvia,  5:  38,  fig.  23(1934). 

Eurya  multiflora  DeCandolle  in  Mem.  Soc.  Phys.  Gen5ve,  1:  417  (Mem.  Fam. 

Ternstroem.  25)  (1822);  Prodr.  1:   525(1824). 
Geeria  serrata  Blume,  Bijdr.  Fl.  Nederl.  Ind.  3:   124(1825). 
Geeria  serrata  Blume  var.  sericea  Blume,  Bijdr.  Fl.  Nederl.  Ind.  3:  124(1825). 

Geeria  angustifolia  Blume,  Bijdr.  Fl.  Nederl.  Ind.  3:   125(1825). 
Ternstroemia  bifaria  Hamilton  ex  D.  Don,  Prodr.  Fl.  Nepal.  145(1825),  pro. 

synon. 
Biospyros  serrata  Hamilton  ex  D.  Don,  Prodr.  Fl.  Nepal.  145(1825). 

Eurya  angustifolia   Wallich,    Num.   List,   no,    1465(1828),   nomen   nudum. — 
Walpers,  Report.  Bot.  Syst.  1:   370(1842). 

Eurya  lucida  Wallich,  Num.  List,  no.  1462(1828),  nomen  nudum. — Blume,  Mus. 
Bot.   Lugd.-Bat.   2:   118(1856). — Mueller  in   Walpers,   Ann.   Bot.    Syst.   4: 
345(1857). 

Eurya  bifaria  Wallich,  Num.  List,  no.  3721(1829),  nomen.  nudum. 

Eurya  eupri,^ta  Korthals  in  Temminck,  Verh.  Nat.  Gesch.  Bot.  3:  113(1840). — 

Walpers,  Eepert.  Bot.  Syst.  1:  369(1842).— Blume,  Mus.  Bot.  Lugd.-Bat. 
2:   116(1856).— DcVries,  PI.  Ind.  Bat.  Orient.  Reinw.  28(1856).— Mueller 

in  Walpers,  Ann.  Bot.  Syst.  4:   345(1857).— Miquel,  Fl.  Nederl.  Ind.  P:   474 
(1859). 

Eurya  Blumeana  Korthals  in  Temminck,  Verh.  Nat.  Gesch.  Bot.  3:  119(1840). 

Walpers,  Eepert.  Bot.  Syst.  1:  369(1842).— Blume,  Mus.  Bot.  Lugd.-Bat. 
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2:  120(1856).— Mueller  in  Walpors,  Ann.  Bot.  Syst,  4:  346(1857).— Miquel, 
FI.  NcderL  Ind.  P:  475(1859).— Koordcrs  &  Valeton,  Bijdr.  Boomsoortcn 
Java,  3:  245(1896). 

,  Bepert.  Bot.  Syst.  1:  369(1842).— Blumo, Eurya  serrata   (Blunie)  Walpers,  Bepert.  Bot.  Syst.  1:  369(1842).- 
Mus.  Bot.  Lugd.-Bat.  2:   115(1856).— DeVnes,  PI.  Ind.  Bat.  Orient.  Reinw, 
29(1856).— Mueller  in  Wali^ers,  Ann.  Bot.  Syst.  4:  345(1857).— Miqnel,  FL 
Nederl.  Ind.  P:  474(1859).— Mason,  Burma  People  Prodr.  2:  631(1883). 

Eurya  angustifolia    (Blume)    Walpers,    Repert.    Bot.    Syst.    1:  369(1842). 

Blume,  Mus.  Bot.  Lugd.-Bat.  2:   119(1856).— Mueller  in  Walpers,  Ann,  Bot. 
Syst.  4:  346(1857).— Miquel,  Fl.  Nederl.  Ind.  P:  475(1859). 

Eurya  vicmbranacca  Gardner  in  Calcutta  Jour.  Nat.  Hist.  7:   444(1847). 

Eurya  phyllanthoidcs  Blume,  Mus.  Bot.  Lugd.-Bat.  2:  110(1856). — DeVries, 
PL   Ind.   Bat.   Orient.    Reinw.    27(1856).— Mueller   in  Walpers,   Ann.   Bot. 

Syst.  4:  343(1857),--Miquel,  Fl.  Nederl.  Ind.  P:  470(1859),  ''E.  pMjllm}- 
ioides'';   Ann.    Mus.   Bot.   Lugd.-Bat.    4:   105(1868-69).— Vesque    in   Bull. 
Soc.  Bot,  France,  42:   153(1895). 

Eurya  phyllanthoides  Blunxc  van  brevifolia  Blume,  Mus.  Bot.  Lugd.-Bat.  2: 

111(1856).— DeVries,  PI.   Ind.  Bat.  Orient.  Reinw.  28(1856).— Mueller   in 
Walpers,  Ann.  Bot.  Syst.  4:   343(1857). 

Eurya  serrata  Walpers  var.  firma  Blume,  Mus.  Bot.  Lugd.-Bat.  2:   116  (1856). — 
Mueller  in  Walpers,  Ann.  Bot.  Syst.  4:   345(1857). 

Eurya  serrata  Walpers  var.  memhranacca  Blume,  Mus.  Bot.  Lugd.-Bat.  2:  116 

(1856).— Mueller  in  Walpers,  Ann.  Bot.   Syst.  4:   345(1857). 
Eurya  euprista  Korthals  ̂ .  var.  heteroidea  Blume,  Mus.  Bot.  Lugd.-Bat.  2:   117 

(1856), 
DeCandoUe 

117(1856).— Mueller  in  Walpers,  Ann.  Bot.  Syst.  4:  345(1857). 
Wallicldana 

Eurya  salicifoUa  Blume,  Mus.  Bot.  Lugd.-Bat.  2:  118(1856),— Mueller  in  Wal- 
pers, Ann.  Bot.  Syst.  4:  346(1857). 

Eurya  cmfinis  Blume,  Mus.  Bot,  Lugd.-Bat.  2:  119(1856).— Mueller  in  Wal- 
pers, Ann.  Bot.  Syst.  4:   346(1857). 

Blume 
Walpe 

Eurya  rostrata  Blume,  Mus.  Bot.  Lugd.-Bat.  2:  119(1856).— Miquel,  FI. 
Nederl.  Ind,  P:  475(1859). 

Eurya  dandestina  Blume,  Mus.  Bot.  Lugd.-Bat  2;  121(1856). — Mueller  in 
Walpers,  Ann.  Bot.  Syst.  4:  346(1857).— Miquel,  Fl.  Nederl.  Ind.  P:  476 
(1859).— Vesque  in  Bull.  Soc.  Bot.  France,  42:   154(1895). 

Eurya  clandestina  Blume  var.  minor  Blume,  Mus.  Bot.  Lugd.-Bat,  2:  121  (1856), 
—Mueller  In  Walpers,  Ann.  Bot.  Syst.  4:   347(1857). 

Eurya  hirsutula  Miquel,  Sumatra,  477(1862). 
Eurya  japomca  Thunberg  var.  p.  acuminata   Thwaites,   Enum.  PI.   Zeyl.   41 

(1864). 
Eurya  japonica  Thunberg  var.  phyllanthoides  (Blume)  Tliiselton-Dyer  in 

Hooker  f.,  Fl.  Brit.  Ind.  1:  284(1874).— Reorders  &  Valeton,  Bijdr.  Booms- 
oorten  Java,  3:  237(1896). 

Eurya    acuminata    DeCandolle    var,    euprista    (Korthals)    Thiselton-Dyer    in 
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Hooker  f.,  Fl.  Brit.  Tnd.  1:   285(1874).— Pitard  in  Lecomtc,  Fl.  G6n.  Indo- 

Chine,  1:   339(1910).— Baker  f.,  in  Jour.  Bot  62:   suppl.  9(1924). 

Eurya  Wrayi  King  in  Jour.  As.  See.  Beng.  52=:  196(1 890 ),~Syn,  nov, 
Eurya  acuminata  DeCandoUe  var.  monticola  Eidley  in  Jour.  Str.  Br.  Roy.  As. 

See.  16:  1(1912).— Syn.  nov. 

Eurya  arisanensis  Hayata,  Icon.  PI.  Formos.  8:   6,  fig.  4(1919). — Yamamoto 

in  Jour.  Soc.  Trop.  Agric.  5:   348(1933). — Makino  &  Nemoto,  FL  Japan,  ed. 
.—Syn 

Sasaki.  List. 

2,  741(1931). 

Eurya  Matsuda 

PI.  Formos,  293(1928).— Makino  &  Nemoto,  Fl.  Japan,  ed.  2.  742(1931).— 
Yamamoto  in  Jour.  Soc.  Trop.  Agric.  B:   349(1933);  in  Sylvia,  5:   41,  fig. 

31(1934). — S3m.  nov. 
Eurya  nitida  Korthals  var.   strigillosa  Handel-Mazzetti,   Symb,   Sin.   T:  400 , — Syn 

Suzuki  in  Ann.  Rept 

Gard.  1:  158(1931).— Syn.  nov. 
Eurya  SueuJcii  Yamamoto  in  Jour.  Soc.  Trop.  Agric.  5:   349(1933);  in  Sylvia, 

5:  42,  fig.  34(1934).— Syn.  nov. 

Distribution:  India,  Malay  Peninsula,  Ceylon,  Java,  Sumatra,  Formosa,  Cliina 

(Szechuan,  Yunnan). 

India:  Nepal,  N.  Wallich  1464,  in  part  (type;  photo,  and  fragment,  AA)  ;  N, 

Wallich  1464,  in  part  (type  of  E,  multiflora;  photo,  and  fragment,  AA) ;  N.  Wal- 
lich 1462  (type  of  E.  lucida;  photo,  and  fragment,  AA)  ;  N.  Wallich  146S  (type  of 

E.  Eoxburghii;  photo,  and  fragment,  AA)  ;  N.  Wallich  S721  (type  of  E.  Ufaria; 

photo,  and  fragment,  AA)  ;  E.  Gardner  sm.  (type  of  E,  nephalensis;  photo,  and 

fragment,  AA) ;  7.  D.  HooTccr  sm.;  J.  D.  HooTcer  ̂   T.  Thompson  s.n.;  B.  Bam  152, 

S335;  A,  E.  Osmaston  £16,  218;  A.  T.  Gage  93;  E.  Singh  238;  TT.  Griffith  738; 

N.  E.  Parry  845;  B.  N,  ParJcer  2042,  2118;  B.  B,  Stewart  11411,  13224. 

Malay  Peninsula:  Penang,  N,  Wallich  1465  (type  of  E.  angustifolia;  photo, 

and  fragment,  AA) ;  Perak,  L.  Wray  1273  (type  of  E.  Wrayi;  photo.  AA) ;  Perak, 

JS".  N.  Bidley  s.n.  (type  of  E,  acuminata  var.  monticola;  photo,  and  fragment,  AA)  ; 
Eaniff  227 ;  A.  C.  Maingay  187, 1069;  J.  F.  BocTc  1807;  M.  B.  Eenderson  22670, 

Ceylon:  E,  Gardner  92  (type  of  E.  memhranacea ;  photo,  and  fragment,  AA) ; 
(?,  Thwaites  s,n. 

Java:  Buitenzorg,  C.  L.  Blwme  s.n.  (isotype  of  E.  phyUanth aides,  AA,  G,  NY); 

C.  L.  Blume  s,n.  (isotype  of  E.  clandestine,  G,  NY) ;  collectors  unidentified  (isotype 

of  E.  scrrata,  NY;  E.  scrraia  var.  memlrana^ea,  G ;  E.  serrata  var.  firma  G,  NY;  E. 

serrata  var.  confinis,  photo,  and  fragment,  AA;  E,  clandestina  var.  minor,  G;  E. 

rostrata,  NY;  E.  euprista,  NY)  ;  W.  E.  de  Friese  s.n,;  J.  E,  Teysmann  s.ru;  Lobb 

SM.;  0.  Warburg  3367,  3368. 

Sumatra:  Supajang  Distr.,  J.  E.  Teysmann  s,n.  (isotype  of  E.  hirsutula,  G)  ; 

collector  unidentified  (isotype  of  E.  euprista  var.  heteroidea,  G)  ;  C,  Eamel  ̂   B,  S. 

Toroes  1161;  B.  A.  KruTcoff  325,  328,  4404;  B.  S.  Toroes  155,  1570,  1733,  1874, 

gl93,  2389,  2742,  3017,  3996,  4352,  4414;  E.  S.  Yates  804,  875,  1006,  1045,  1916, 

1933,  2403;  W.  N.  ̂   C.  M.  Bangham  1094;  E,  0.  Fortes  1941,  2482;  E,  E.  Bartlett 

7119,  7607,  7742,  8038,  8326. 

Formosa:  B.  Kanehira  2847,  21163;  V.  Fa/urie  294,  1328,  1329;  A.  Eenry  122; 

J.  L.  Gressitt  268,  274,  293;  0.  Warburg  9976;  E.  E.  Wilson  9676,  9726,  10858. 

\ 
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China,  szechuan:  T.  T.  Yii  153S,  1775;  F,  T.  Wang  SS782.~yv^nan:  T. 
Tsiang  11958,  1S339 ;  G.  Forrest  23586;  A.  Henry  11171,  11414a;  E.  H.  Wilson 
4767;  n.  T.  Tsai  54230,  54238,  54439,  56693,  57394,  57613,  5798S,  58341,  58364, 
59881,  59920. 

DeCandolle  described  E.  acuminata  and  E.  multifiora  in  the 
same  publication  with  the  latter  name  having  page  priority 
over  the  name  accepted  in  this  paper.  However,  since  page 
priority  no  longer  is  considered  a  nomenclatorial  rule  the  name 
E.  acuminata,  because  of  it  long  use  in  botanical  literature,  is 
accepted  without  hesitation.  To  use  the  name  E.  multifiora 
would  confuse  the  literature  of  the  species. 

The  synonjTiis  cited  in  this  paper  are  many.  Most  of  these 
names  have  figured  very  little  in  botanical  literatnre.  The 
characters  used  in  delimiting  the  species  are  very  trivial  and 
some  species  possess  no  seeming  differences  at  all.  Professor 
Rehder,  of  the  Arboretum  Staff,  while  on  his  recent  visits  to 
European  herbaria  searched  diligently  for  types  of  this  genus 
and  returned  with  photographs  and  fragments  of  most  of  these 
species.  They  are  deposited  now  in  the  herbarium  of  the 
Arnold  Arboretum.  These  photographs  and  fragments  have 
helped  tremendously  in  working  over  this  species. 
Eurya  Wrayi,  E.  arisanensis,  E.  Matsudai,  E.  glaherrima 

var.  acuminata,  E.  nitida  var.  strigillosa  and  E.  Suzuhii  are  the 
modern  species  found  in  this  study  to  be  synonymous  with  E. 
acuminata.  No  discussion  of  these  transfers  is  really  neces- 

sary. The  Formosan  botanists  before  me  have  realized  that 
their  species  were  probably  the  same  as  E.  acuminata.  This 
they  have  shown  by  their  recent  determinations  of  Formosan 
material. 

Eurya  nitida  var.  strigillosa  Handel-Mazzetti  undoubtedly 
belongs  to  E.  acuminata,  resembling  the  species  in  all  respects. 
The  apex  of  the  leaf  may  be  a  little  less  acuminate  than  usual, 
but  in  Schneider  2702,  a  paratype  of  var.  strigillosa,  the  apex  is 
typical.  Eurya  nitida  is  characterized  by  its  strict  absence  of 
pubescence  even  to  the  terminal  bud.  Also  the  young  stem  is 
pronouncedly  winged.  In  E.  nitida  var.  strigillosa,  as  in  E. 
acuminata,  the  branchlets  are  quite  terete. 
A  photograph  of  the  type  of  E.  Wrayi  King:  shows  that 
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although  the  leaf  base  is  perhaps  a  little  less  tapering  than  the 
majority  of  specimens  of  E.  acuminata,  this  character,  along 
with  pointed  leaf  buds,  not  only  fails  to  present  enough  basis 
for  describing  a  new  species  but  is  not  sufficiently  varying  for  a 
variety. 

15a.  Eurya  acuminata  DeCandolle  var.  Groffii  Merrill,  comb, 
nov. 

Eurya  acuminata  DeCandolle  var.  multiflora  sensu  Eelider  &  Wilson  in  Sargent, 

PI.  Wilson.  2:   401(1915),  non  Blume. 

Eurya  Groffii  Merrill  in  Philipp.  Jour.  Sci.  25:   247(1919).— Melchior  in  Engler 
&  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148(1925). 

Distribution:  China  (Kwangtung,  Kweiehow,  Kwangsi,  Szechuan,  Yunnan). 

China,  kwangtung:  on  mountain  sides,  Tiu  Kaan  Shan,  Tscn  Uen,  G.  W.  Groff 

SS78  (holotype  of  E.  Groffiii  Merr.,  NY)  ;  E.  T.  Ho  60112;  S.  Lam  9511;  H.  Y.  Liang 

61827,  61829,  61844;  C.  Wang  3017S,  30196,  37236,  38720;  K.  K.  Wang  386,  1825; 

S.  P.  Ko  50111,  53624,  53739,  54606;  E.  Bandel-Massetti  66;  C.  0.  Levine  3159; 

W.  T.  Tsang  22945;  N.  E.  Chun  41287;  Y.  Tsiang  540;  F.  C.  Eow  72031;  W.  Y. 

Chun  5989 ;  S.  K.  Law  811;  C.  L.  Tso  21393,  23746;  T,  M.  Tsui  605.— kweichow  : 

Y.  Tsiang  4363,  4647,  7219,  9208,  9233;  A.  N.  Steward,  C.  Y.  Chiao  ̂   E.  C.  Cheo 

321.— J^WANGSi:  Y.  C.  Wang  5256;  S.  K.  Lee  81252;  S.  P.  Ko  55575,  55934, 

55958,  56020;  B.  C.  Ching  7251,  8174;  W.  E.  Soo  68186,  68559,  69028;  E.  Y.  Liang 

65842,  65889,  66930,  67116.— BZKcnv an:  E.  E.  Wilson  (Veitch)  4768;  W.  P.  Fang 

2338. — YUNNAN:  E.  Eandcl-Mazsetti  2702  (iso-paratype  of  E,  nitida  var.  strigil- 

losa  Iland.-Mazz.,  AA)  ;  Y.  Tsiang  12196,  12299,  12683,  13332;  G.  Forrest  7671, 

9315,  16059;  J.  F.  EocTc  1997,  2461,  6996,  7072;  A.  Eenry  9021,  10914B;  E.  T. 

Tsai  51526,  51768,  52460,  52596,  53134,  54213,  54615,  54828,  54945,  55385,  55673, 

55840,  56491,  56661,  56772,  56949,  58863,  58946,  58973,  59114,  59153,  60417,  60679, 
61049. 

The  geographical  range  of  E.  acuminata  is  probably  the  most 

extensive  of  any  species  in  the  whole  genus.  Naturally,  as  ex- 
pressed above,  this  species  is  also  the  most  variable.  In  the 

case  of  this  variety,  the  author  has  vacillated  in  his  opinion 
whether  to  include  it  under  the  species  or  to  recognize  it  as  a 

separate  variety.  From  the  material  at  hand  it  appears  that 
E.  acuminata  var.  Groffii  is  confined  to  China  while  the  species 

itself  is  found  only  occasionally  in  Szechuan  and  Yunnan. 

This  variety  is  the  same  as  Rehder's  interpretation  of  E. 
acuminata  var.  multiflora.  The  leaves,  stems  and  calyx  lobes 

are  considerably  more  pubescent  and  the  leaves  are  generally 

narrower,  tapering  gradually  from  base   to   apex.     In  the 
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species,  the  leaves   swell  toward  the  middle,  tapering  off 
abruptly. 

16.  Eurya  cerasifolia  (D.  Don),  comb.  nov. 
Diospyros  cerasifolia  D.  Don,  Prodr.  FL  Nepal,  144(1825). 
Eurya  symplocina  Blume,  Mus.  Bot.   Lugd.-Bat.  2:  144(1856).— Mueller  in 

Thiselton-Dycr  in  Hooker  f.,  Fl. Walpcrs 

Brit.  Ind.  1:   284(1874).— Kurz  in  Jour.  As.  Soc.  Bengal,  43':   91   (Burmese 
FL)(1874).— Theobold   in   Mason,   Burma   People   Prodr.   2:   631(1883). 
Vesque  in  Bull.  Soc.  Bot.  France,  42:   154(1895). 

'WICZ 

Prantl,  Nat.  Pflanzenfam.  III.  6:  190(1893).— Duthie,  Fl.  Upper  Gajigetic 
Plain,  1:  74(1903).— MelcMor  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2, 
21:  148(1925). 

urya  Wallichiana  Planehou  ex  Thiselton-Dyer  in  Hooker  f.,  Fl.  Brit.  Ind.  1: 
285(1874),  non  Steudel. 

Distribution (typ 

omson 

401;  W.  Griffith  737;  J.  S.  Gamble  s.n.;  J.  F.  Mock  7486. 
Indo-China:  A.  Petelot  1518 A. 

China,    yunnajst:  J.  F.  BocTc  7668;  G.  Forrest  881;  E.  T.  Tsai  55002,  56882. 

The  type  specimen  of  Diospyros  cerasifolia  D.  Don  has  not 
been  seen  by  the  author.  This  new  combination  has  been  made 

on  the  strength  of  Hooker's  identification  of  D.  cerasifolia  with 
Eurya  symplocina,  since  it  is  evident  from  the  material  studied 

Hooker  understood The  descrip 

tion  of  B.  cerasifolia  by  Don  is  rather  brief ;  he  states  that  pos- 
sibly it  may  be  a  new  genus. 

This  close  relative  of  E.  acuminata  is  characterized  by  large 
leaves  (10-13  cm.  x  3-4  cm.),  oblong-elliptic,  entire  or  serrulate 
above,  obtusely  acuminate,  usually  membranaceous,  appressed- 
pubescent  beneath.  The  branchlets  and  terminal  leaf -buds  are 
pubescent. 

17.  Eurya  Loquaiana  Dunn  in  Jour.  Linn.  Soc.  Bot.  38:  355 
(1908).— Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed. 
2,  21:  148(1925). 

Distribution:  Cliina  (Fukien,  Kwangtung,  Hainan,  Chekiang,  Kwangsi,  Kwei- 
cliow,  Szechuan). 

China.  rtrKiEN:  in  woods  on  mountain  sides  near  Ycnping,  alt.  700  m.,  LoQuai, 
(EongTcong  Eerh.  no.)  2395  (holotype;  photo,  and  fragment  AA,  NY);  E.  E. 
Chung   2832,  .Si:/ ^.—kwangtung:   W.    Y.   Chun  5676,  57S7,   7404;    N.   K.    Cliun 
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4U13,  42115,  42870,  428S0 ;  C.  S.  Niu  7999,  8003;  S.  P.  Ko  508S2,  50896,  51840, 

51887,  53594,  53597;  B.  Y.  Liang  60866,  61047;  C.  Wang  31036,  31278,  38133; 

C.  Wang  ̂   H.  Y.  Liang  31276,  31321;  S.  K.  Lau  916,  2013;  Y.  Tsinng  1353.— 

HAINAN":  C.  Wavg  35240;  F.  C.  How  75^76.— CHEKIANG:  E.  C.  Ching  2569;  C.  Y. 
Chiao  14700. — kwangsi KWEicnow:  F. 

Tsiang  4124,  4430,  4781,  4824,  4999,  5001,  5302,  6490,   6730,  7015,   7605,  7457, 

7496,  7726,  7808,  9196,  P55(9.— SZECHUAN :  W.  P.  Fang  2267,  5734;  Y.  Chen  5716. 

Dunn  in  his  original  description  states  that  this  species  is 

entirely  glabrous  except  for  the  flower-bud.  As  a  result  most 
workers  have  been  placing  material  of  the  closely  allied  and 

strictly  glabrous  E.  nitida  under  the  name  E.  Loquaiana.  A 

note  on  a  leaf -tracing  made  from  the  type  by  E.  D.  Merrill 
while  at  Kew  throws  considerable  light  on  the  situation. 

**.  .  .  styles  fruit  glabrous.  Branchlets  very  slender,  mi- 

nutely puberulent. ' '  Here  lies  the  answer !  Instead  of  flower- 
buds  being  pubescent  Dunn  meant  terminal  leaf -buds.  If  the 

branchlets  are  puberulent,  the  leaf -buds  in  this  genus  also  are 
puberulent.  Material  collected  at  the  type  locality  was  found 
to  match  perfectly  with  this  new  concept  of  E.  Loquaiana. 

The  geographical  range  of  this  species  is  considerably  ex- 
tended to  the  states  listed  above. 

Following  is  a  description  of  the  male  flower  made  from 

specimen  C.  Wang  S  H.  Y.  Liang,  no.  31276,  collected  in 

Kwangtung.  Sepals  5,  slightly  pubescent,  1.25  mm.  long,  sub- 
tended by  obtuse  bracts ;  petals  5,  joined  at  base,  4.5  mm.  long, 

2  mm.  wide,  rounded ;  stamens  10,  filaments  2  mm.  long,  slen- 
der, anthers  1.25  mm.  long,  apiculate. 

Besides  the  characters  mentioned  by  Dunn,  one  of  import- 
ance is  the  distinct  veining  on  the  under  surface  of  the  leaves. 

The  veins  are  usually  yellow  and  raised  against  the  reddish- 
brown  background  of  the  leaf.  This  attractive  meshwork  is 
very  noticeable  and  helpful  in  identifying  the  species. 

18.  Eurya  disticha  Chun  in  Sunyatsenia,  2:  52,  pi.  15(1934) ; 
in  Hu  &  Chun,  Icon.  PI.  Sin.  5:  5,  pi.  205(1937). 

Distribution:  China  (Kwangtung). 

China,    kwangtung  :   on  mountain  t 
Wang  31000  (typ 

20,  1931  (small  shrub  with  deep  blue  fruit)  ;  C.  Wang  31949,  37887,  37894;  N.  K. 
Chun  42636;  J,  L.  Gressitt  1259. 
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mm 

A  small  shrub  with  distichous  branches.  The  branchlets  are 
subtcrete,  the  youngest  parts  densely  covered  with  long  brown- 

ish silky  spreading  hairs  becoming  glabrous  wdth  age.  The 
leaves  are  chartacoous,  2-ranked,  contiguous  or  nearly  so,  ob- 

long, 2.0-3.5  cm.  long,  0.7-1.0  cm.  wide,  auriculate  at  the  base, 
clasping  the  stem ;  the  basal  lobes  are  rounded.  The  apex  of 
the  leaf  is  bluntly  acuminate.  The  style  is  about  2  mm.  long, 
trifid,  joined  for  most  the  distance,  at  least  in  young  flowers. 
The  ovary  is  glabrous. 

The  male  flowers  evidently  were  not  available  when  Chun 
drew  up  his  description  for  the  species.  The  following  descrip- 

tion is  taken  from  flowers  (  S  )  taken  from  C.  Wang,  no.  37887. 
Tlie  flowers  are  axillary  usually  one  to  an  axil,  with  a  pedicel 
about  1.5  mm.  long.  The  bracts  are  minute,  oblong,  tipped  by 
dark  glands.    The  calyx  consisting  of  5  sepals  is  very  small  for 

long.  The  sepals  are  tipped  at  the  apex  by 
a  conspicuous  dark  gland  appearing  at  first  glance  as  a  mucron. 
This  glandular  character  may  have  been  unnoticed  by  Chun 
but  it  is  present  in  the  ?  flower  as  well.  The  5  petals  arc  ap- 

proximately 4.5  mm.  long,  2.0-2.25  mm.  wide,  oblong,  emargi- 
nate  at  the  apex.  There  are  10  stamens ;  the  filaments  are  2.5 
mm.  long  while  the  anthers  are  1.5  mm.  long.  These  latter  are 
apiculate  at  the  apex.    Present  also  is  a  rudimentary  ovary. 

19.  Eurya  trichocarpa  Korthals  in  Temminck,  Verb.  Nat. 
Gosch.  Bot.  3:  114(1840).— Blume,  Mus.  Bot.  Lugd.-Bat.  2: 
115(1856).— Miquel,  Fl.  Nederl.  Ind.  P:  473(1859);  in  Ann. 
Mus.  Bot.  Lugd.-Bat.  4:  105(1868-69).— Thiselton-Dyer  in 
Hooker  f.,  Fl.  Biit.  Ind.  1:  285(1874).— Szyszylowicz  in  Engler 
&  Prantl,  Nat  Pflanzenfam.  III.  6:  190(1893).— Vesque  in 
Bull.  Soc.  Bot.  France,  42:  161(1895).— Eidley,  Fl.  Malav.  Pen. 
1:  200(1922).— Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 
ed.  2,  21:  148(1925). 

Eurya   trichogyna  Blume,   Mus.   Bot.   Lugd.-Bat.  2:   114(1850).— Mueller    in 
Walpers,  Ann.  Bot.  Syst.  4:  345(1857). 

Eurya  acuminnti^sima  Merrill  &  Clmn  in  Sunyatsenia,  1:   72(1930). — Ilandel- ,— CI 

PI.  Sin.  5:  4,  pi.  204(1937).— Syn 
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Distribution:  Amboina,  Borneo,  Philippine  Islands,  India,  Indo-China,  China 
(Kwangtung,  Kwangsi). 
Amboina:  Zippel  s.n.  (type;  photo,  and  fragment,  AA). 

Borneo:  J.  4-  M.  S.  Clemens  B2S36,  26166,  26283,  26374,  27705,  29739,  30196, 
34020,  34456,  35092;  M.  S.  Clemens  1597,  2022,  9827. 

Philippine  Islands.  Mindanao:  A.  D.  E.  Elmer  10871,  10872,  11467.— i,vzot^: 

F.  Canicosa  (For.  Bur.  No.)  30303;  M.  Eamos  ̂   G.  Edano  (Bur.  Sci.  no.)  38727, 

38965,  43893. 
India  :  W.  Griffith  736. 

Indo-China:  A.  Petelot  S781,  3882,  4310. 

China,  kwangtung:  in  open,  on  side  of  mountain,  Yingtak,  C.  Wang  516  (type 

of  E.  acuminatissima),  Jan.  14,  1929;  E.  Y.  Liang  60839,  61165,  6126S,  61354, 

61355;  C.  Wang  32150,  38578;  C.  Wang  ̂   H.  Y.  Liang  31323;  Z.  S.  Chung  11099; 

W.  H.  Soo  68141;  S.  P.  Ko  50809,  53507,  53741,  53783;  W.  T.  Tsang  20644,  20885; 

J.  L.  Gressitt  1367,  1541;  C.  L.  Tso  20579,  20697,  22693;  S.  K.  Lau  23925,  £5221; 

W.  Y.  Chun  5899;  S.  P.  KwoTc  80128;  N.  E.  Chun  40025,  41844,  41897,  42026,  42874, 

42906;  E.  Mell  765.— kwangsi:  W.  T.  Tsang  22342,  22670,  22739,  23281;  B.  C. 
Ching  8377. 

This  species  is  probably  one  of  the  most  misunderstood  in 
the  genus.  Usually  it  is  glanced  at  casually  and  labeled  E. 
acuminata.  The  outstanding  feature  is  its  pubescent  ovary. 

At  anthesis  the  ovary  is  covered  with  a  mass  of  silvery-white, 
silky  hairs.  During  maturity  the  fruit  becomes  glabrescent 
and  in  some  cases  it  is  very  difficult  to  distinguish  the  species. 

During  anthesis,  when  the  calyx-lobes  have  just  opened,  the 
corolla  is  usually  conical  in  shape.  The  leaves  are  caudate- 
acuminate,  entire  for  some  distance  above  the  cuneate  base  and 
throughout  the  acumen  but  usually  serrulate  from  the  lower 

one-third  to  the  base  of  the  acumen.  The  style  is  trifid  and 
united. 

20.  Eurya  velutina  Chun  in  Sunyatsenia,  2:  57(1934);  in 
Hu  &  Chun,  Icon.  PI.  Sin.  5:  9,  pi.  209(1937). 

Distribution:   China  (Kwangtung). 
China,  kwangtung:  in  mixed  woods,  Sunyi  Distr.,  C,  Wang  30903  (isotype, 

AA);  July  14-August  20,  1931  (tree  12  m.  tall;  leaves  green  above,  paler  be- 
neath; fruit  green,  pubescent)  ;  C  Wang  31786,  S7925, 

m 

This  species  is  characterized  by  its  large,  ellipsoid,  pilose 
fruit,  its  long  style  (4  mm.)  which  apparently  is  connate  for 

most  its  length,  its  stout  branches  with  1-4  large  fruits  matur- 
ing together.    Chun  refers  to  the  branches  as  angular.    To  me 
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they  seem  more  terete  or  perhaps  subterete  in  contrast  to  the 
distinctly  angular  branches  of  several  other  species.    The  large 
elliptic-oblong  leaves  (12-15  cm.  long,  4-5  cm.  wide)  on  the 
stout  stem,  the  size  of  the  tree  (36-80  ft.),  along  with  the  other 
robust  characters,  make  this  species  very  outstanding  in  the 

genus. 
21.  Eurya    distichophylla   Hemsley   in   Jour.   Linn.    Soc. 

Bot.  23:  77(1886).— Szyszylowicz  in  Engler  &  Prantl,  Nat. 
Pflanzcnfam.  III.  6:  190(1893).— Dunn  &  Tutcher  in  Kew 
Bull.  Misc.  Inform,  Add.  Ser.  (Fl.  Kwangtung  &  Hongkong), 
10:  43(1912).— Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 
ed.2,21:  148(1925). 

Eurya  Swinglei  Merrill  in  Philipp.  Jour.  Sci.  Bot.  12:  106(1917). — Melchior 
in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148(1925).— Ilandel-Mjiz- 
zetti  in  Beih.  Bot.  Centralbl.  48:  310(1931).— Syn.  nov. 

Distribution-:   China   (Fukien,  Kwangtung,  Kiangsi,  Kwangsi,  Kwcichow). 
China,     fukien:  Amoy,  B.  Swinhoe  s.n,    (type;   photo,   and  fragment,   AA). 

■KWAN-GTUNG :  Loh  Fau  Mt.,  Merrill  10233  (holotype  of  E.  Swinglei),  Oct.  28, 
1916;  E.  Mell  680;  C.  0.  Levine  1995;  W.  Y.  Chun  6334;  E.  D.  Merrill  10766;  W.  T. 
Tsang  20151,  21010,  21168,  21524;  C.  L.  Tso  21635;  8.  K.  Lau  24427,  25004, 
25050;  C.  Wang  30913,  S1608,  31617,  31874,  37302,  37865,  37868;  N.  K.  Chun 

41096,  41293,  43012,  43040;  II.  T.'  Eo  60031.— kianqsi:  Y.  Tsiang  10242.— kwangsi:  S.  K.  Lee  81273;  W.  T.  Tsang  22818,  23173;  H.  Y.  Liang  67412 
KWElcnow :  r.  Tsiang  4659,  4903,  4995,  5780,  5961,  6296,  7751 ;  S.  Y.  Teng  1408, 
10636. 

This  species  is  one  of  the  few  characterized  by  pubescent 
ovaries  and  fruit.  In  the  flower  the  ovary  is  silky  villous  and 
possesses  an  elongated  style  which  is  connate  for  part  its 
length.  Upon  maturity  the  fruit,  unlike  its  near  relative  E. 
trichocarpa,  does  not  become  glabrescent  but  possesses  longish 
straggling  hairs.  The  leaves  are  subsessile  and  are  arranged 
distichously  on  the  stem.  Eurya  distichophylla  was  based  on 
male  flowers.  The  female  flowers  were  described  under  E. 
Swinglei  by  Merrill  and  at  the  time  thought  to  belong  to  a  new 
species. 

21a.  Eurya  distichophylla  Hemsley  var.  Henryi  (Hemsley), 
comb.  nov. 

Eurya  Henriji  Hemsley  in  Hooker's  Icon.  28:   sub  t.  2761(1903). — Melchior  in 
Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2.  21:   148n92.'i1. 
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Distribution:  Cliina  (Yunnan). 
China,  yunnan:  mountains  to  the  east  of  Mengtze,  alt.  2135  m.,  A.  Henry 

11342  (isotype  of  E.  Eenryi,  AA,  NY)  ;  M.  T.  Tscd  51563,  51683,  62650;  Y.  Tsiang 
13253. 

This  variety,  originally  described  as  E.  Henryi,  can  "be  dis- 
tinguished from  E.  disticJiophylla  only  by  its  glabrous  calyx. 

From  the  material  examined,  it  seems  to  be  confined  to  the  state 
of  Yunnan. 

22.  Eurya  ciliata  Merrill  in  Philipp.  Jour.  Sci.  23:  253 

(1923) ;  in  Lingnan  Sci.  Jour.  5:  130(1927). 

Eurya  patentipila  Chun  in  Sunyatsenia,  2;   56(1934)  ;  in  Hu  &  Chun,  Icon.  PI. 

Sin,  5:  6,  pi.  206(1937).— Syn.  nov. 

Distribution:  China   (Hainanj  Kwangtung,  Kwangsi), 
China.    Hainan:  Ng  Clii  Leng,  F.  A.  McClure  9S19  (holotype,  NT),  April  28, 

1922;  N.  K,  Chun  44009,  44048;  W,  T.  Tsang  ̂   11.  Fung  643;  E.  Fung  20184; 
C,  Wang  33508,  34527 ;  H.  F.  Liang  62272,  62278,  62618,  64701,  65339;  F.  C,  How 

71984,  73311,  73754, — kwangtung:  shrub  in  thickets,  S,  P.  Lo  50831  (isotype  of  E. 

patentipila,  AA),  Nov.  10,  1930 j  C,  Wang  31149,  32199,  38001,  38013,— kwanqsi: 
B,  C,  Ching  7126;  W.  T.  Tsang  22852;  R,  T.  Liang  67402;  Kwangsi  Museum  178, 

The  young  branchlets  are  densely  covered  with  long  spread- 
ing silky  yellowish  hairs  becoming  glabrescent  with  age.  The 

leaves  are  coriaceous,  short-petioled  or  subsessile,  oblong-lan- 
ceolate, 5-9  cm.  long,  2,0-2,5  cm.  wide,  rounded-oblique  at  the 

base,  minutely  cordatulate,  gradually  acuminate  at  the  apex, 

densely  long-pilose  pubescent  on  the  midrib  wdth  the  veins  ob- 
scure on  both  surfaces.  The  fruit  (fide  Chun)  is  ovoid-globose, 

4.0-5.5  mm.  long,  scattered  pilose.  The  style  is  glabrous,  4 
mm.  or  more  long,  usually  4-fid,  filiform,  free.  The  calyx  and 
ovary  are  densely  pubescent. 

In  comparing  the  types  of  E.  ciliata  and  E.  patentipila^  no 

differences  could  be  found  to  possibly  distinguish  them  as  sep- 
arate species. 

23-  Eurya  strigillosa  Hayata  in  Jour.  Coll.  Sci.  Tokyo,  25; 

Art.  19.  61(1908).— Kanehira,  Formos.  Trees,  57,  f.  (1917).— 
Yamamoto  in  Sylvia,  5:  42,  f.  33(1934).— Makino  &  Nemoto, 
Fl.  Japan,  ed.  2,  743(1931). 

Distribution:  Formosa. 

Formosa:  E.  Kanehira  2933,  21187;  U.  Faurie  288,  1SS5. 



[Vol.  25 332  ANNALS    OP   THE    MISSOURI   BOTANICAL   GARDEN 

In  pubescence  and  leaf-shape  this  species  is  very  similar  to 
E.  ciliata  of  Hainan  and  Kwangtung.  The  ovary  and  fruit  are 
invested  with  stiff  hairs.    Here  it  resembles  also  E.  gnaphalo- I 

carpa  and  E.  trichocarpa.  However,  unlike  the  last  two  spe- 
cies, whose  stems  are  glabrous  or  nearly  so,  E.  strigillosa  has 

strong  strigillose  hairs  along  the  branchlets  and  on  the  termi- 
nal bud. 

24.  Eurya  gnaphalocarpa  Hayata,  Icon.  PI.  Formos.  8:  7,  f . 
5(1919).— Yamamoto  in  Sylvia,  5:  40,  f.  27(1934). 

Distribution;  Formosa,  Philippine  Islands. 
Formosa:   V.  Faurie  1SS8,  in  part;  E.  H.  Wilson  10S45. 
Philippine  Islands,     luzon:  M.  Ramos  76998. — sabtang:  M.  Eamos  79S79. 

Resembling  E.  trichocarpa  in  its  pubescent  ovary,  this  spe- 
cies differs  in  leaf  characters  and  floral  parts.  In  E.  tricho- 

carpa the  leaves  are  somewhat  narrower  and  taper  off  abruptly 
at  first  and  then  are  drawn  out  more  finely  to  an  attenuate 
apex.  In  this  species  the  apex  is  less  attenuate  and  the  taper- 

ing off  is  very  gradual.  In  the  male  flowers,  a  rudimentary, 
pilose  ovary  is  present.  This  species  was  confined  formerly  to 
Formosa  but  in  this  study  the  range  has  been  extended  south 
through  Sabtang  Island  to  Cayayan  Province,  Luzon. 

25.  Eurya  leptophylla  Hayata,  Icon.  PI.  Formos.  9:  5,  f. 
4(1920).— Yamamoto  in  Sylvia,  5:  41,  f.  30(1934).— Suzuki  in 
Ann.  Kept.  Taihoku  Bot.  Gard.  1:  158(1931). 

Distribution:  Formosa. 

Faurie 
li.  Kanehira  S1198. 

The  leaves  in  E.  leptophylla  are  small  for  the  genus,  being  3- 
3.5  cm.  X  1-1.5  cm.  At  the  same  time  they  are  quite  membrana- 

ceous and  oblong-lanceolate.  The  male  flowers  have  7-8  sta- 
mens and  the  styles  in  the  female  flowers  are  columniform; 

these  may  or  may  not  split  to  near  the  base. 

26.  Eurya  crenatifolia  (Yamamoto),  comb.  nov. 

Fseudocurya  crenatifolia  Yamamoto  in  Jour.  See.  Trop.  Agric.  5:   351(1933)  ; 
in  Sylvia,  5:  43,  f.  36(1934). 
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DiSTRiBtmoN:  Formosa. 

Formosa:  in  monte  Taiheizan,  S.  Susuki  s.n.  (fragment  of  paratype,  AA)  ;  T. 

Tanalca  ̂   Y.  Shimada  17764;  E.  H.  Wilson  10177 ;  J.  L.  Gressitt  420. 

Yamamoto  first  described  this  species  under  the  genus  Pseu- 
doeurya.  The  outstanding  feature  of  this  new  Eurya  was  the 
pentandrous  male  flowers.  This  character,  unusual  perhaps 

for  Formosan  euryas,  is  quite  prevalent  in  the  genus  through- 
out the  Pacific  Islands,  especially  in  New  Guinea  and  the  Fiji 

Islands,  and  alone  is  not  worthy  of  generic  status.  However, 

this  opinion  is  now  shared  with  the  original  author  who  dis- 
cussed this  situation  with  me  during  his  recent  visit  to  this  Ar- 

boretum. At  the  same  time,  he  kindly  gave  me  a  fragment  of 
one  of  the  paratypes  for  the  species. 

The  female  flowers  have  very  short  styles  and  in  fruit  these 

persistent  styles  seem  almost  non-existent,  the  stigmas  curv- 
ing immediately  away  from  the  fruit. 

Closely  allied  to  this  species  is  E.  lepfophylla.  However,  in 
the  latter  species  the  styles  are  longer  and  the  stamen  number 

is  7-8.  The  leaves  are  generally  larger,  more  membranaceous 
and  attenuate  at  the  apex. 

27.  Eurya  yaeyamensis  Masamune  in  Jap.  Soc.  Pres.  Landsc. 

Hist.  Nat.  Mon.  8:  24(1933);  in  Trans.  Nat.  Hist.  Soc.  For- 
mosa, 24:  209(1934). 

Distribution:  Liu  Kiu  Islands  (Iriomote).  i 
Liu  Kiu  Islands,    iriomote:  E.  Eanehira  3148  (isotype,  NY),  Dec.  30,  1933; 

jungle  stream,  alt.  100  m.,  J.  L.  Gressitt  587,  Aug.  1934  (shrub  4  m..).  | 
I 

In  drawing  up  his  original  description,  Masamune  neglected 
to  stress  a  few  points  which  are  given  here.  The  leaf  size  is 

8.0-12.0  cm.  long,  3.0-4.0  cm.  wide.    He  states  that  the  petiole 
is  4  mm.  long.  In  the  specimens  studied  here,  the  petiole  is 
found  to  be  as  mucli  as  10  mm.  long.  Masamune  also  states  that 
there  are  six  sepals,  rarely  five  or  seven,  I  find  five  sepals  in 

all  the  flowers  dissected.  Also,  instead  of  ̂^ about  16  stamens'' 
as  found  by  Masamune,  I  find  the  general  number  of  twenty. 

This  species  seems  to  be  a  gigantic  E.  zigzag.  Unfortu- 
nately, I  have  not  had  a  chance  to  study  E.  zigzag.  Masamune 

recently,  in  discussing  the  genus  with  me,  offered  to  send  typ- 
ical material  of  this  species  along  with  other  representative 
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material  from  the  Liu  Kin  Islands.  This  will  form  the  basic 

material  for  a  supplementary  study  of  Eurya  in  these  interest- 
ing islands. 

28.  EuryazigzagMasamunein  Jour.  Soc.  Trop.  Agric.  2:  48 

(1930). 
Distribution:  Liu  Kiu  Islands. 

No  Specimen  Examined. 

This  species,  although  not  studied  from  actual  material,  is 
undoubtedly  one  of  good  standing.  Actual  specimens  will  be 
received  for  study  from  Masamune  when  the  genus  as  repre- 

sented on  the  Liu  Kiu  Islands  will  be  studied.  It  resembles 

very  much  E.  yaeyamensis  Masamune.  The  zigzag  and  winged 
stems  and  branchlets  are  conunon  to  both.  The  leaves  in  E.  sig- 
zag  are  oblong  to  oblong-lanceolate  and  the  size  8  x  2.25  cm. 
These  are  considerably  smaller  than  the  leaves  of  E.  yaeyamen- 

sis.   Eurva  ziazaa  has  10  stamens  which  are  3  mm.  lonir.  with 
& th  of  the  filaments.    Eurya 

has  20  stamens  which  are  6  mm.  long,  with  the  filament 
as  long  as  the  anthers. 

29.  Eurya  glaberrima  Hayata,  Icon.  PI.  Formos.  8:  8,  f. 
6(1919).— Yamamoto  in  Sylvia,  5:  39,  f.  26(1934).— Suzuki  in 
Ann.  Kept.  Taihoku  Bot.  Gard.  1:  158(1931). 

Distribution:  Formosa. 

Formosa:  S.  Suzuki  2558;  J.  Z,.  Gressitt  416;  E.  B.  Wilson  9717,  10914;  E. 
Kanehira  2911;  B.  Kanehira  ^  S.  Sa^aU  S2,  21713;  11.  H.  Bartlett  6343;  U.  Faurie 
S87,  990. 

This  species  is  characterized  by  probably  one  of  the  shortest 
styles  in  Eurya.  Hayata  describes  the  style  as  being  0.25  mm. 
long.  The  calyx,  style  and  stigma  (fide  Hayata)  are  purple  in 
the  pistillate  flower.  The  leaves  are  coriaceous,  linear-lanceo- 

late, Q-S  cm.  long,  1-2  cm.  wide,  slightly  emarginate,  finely  but 
sharply  serrate.  As  the  name  signifies  the  whole  plant  is 
*  S^ory  "  glabrous. 

30.  Eurya  Hayatai  Yamamoto  in  Jour.  Soc.  Trop.  Agric.  5: 
348(1933) ;  in  Sylvia,  5:  40,  f.  28(1934). 

Distribution  :   Formosa, 

Formosa:  E,  E,  Wilson  9809, 10S8S. 
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The  veining  on  the  leaves,  except  for  the  midrib,  is  obscure. 
This  smooth,  seemingly  unveined  leaf  surface  is  one  of  the  out- 

standing features  of  the  species.  x\lso  on  the  revolute  or  near- 
revolute  margins,  the  serration  is  so  finely  crenate  that  the  ap- 

pearance of  entirety  is  given  in  most  cases.  The  whole  plant, 

even  to  the  terminal  bud,  is  glabrous.  ' 

31.  Eurya  japonica  Thunbcrg,  Nov.  Gen.  PL  68(1783);  Fl. 

Jap.   191,   pi.   25(1784).— Lamarck,   Encycl.    Meth.    Bot.    2: 
440(1788) ;  Tabl.  Encycl.  Meth.  2:  521,  pi.  401(1793).— DeCan- 
dolle,  Prodr.  1:  525(1824).— Hooker  &  Arnott,  Bot.  Beech. 
Voy.  260(1836-40).— Siebold  &  Zuccarini  in  Abh.  Akad. 
Munch.  4^:  163  (Fl.  Jap.  Fam.  Nat.  1:  55)  (1845).— Blume, 
Mus.  Bot.  Lugd.-Bat.  2:  105(1856). — Miquel  in  Ann.  Mus. 
Bot.  Lugd.-Bat.  3:  14(1866);  Prol.  Fl.  Jap.  202(1867).— Fran- 
chet  &  Savatier,  Enum.  PI.  Jap.  1:  57(1875).— Ito  &  Kaku, 
Fig.  &  Descript.  PI.  Koishikawa  Bot.  Gard.  Tokyo,  2:  pi. 

19(1883).— Y.  Tanaka,  Useful  PI.  Jap.  164,  pi.  663(1895).— 
Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  III.  6: 

190(1893).— Ito  &  Matsumura  in  Jour.  Coll.  Sci.  Tokyo,  12: 
326(1900).— Matsumura  &  Hayata  in  Jour.  Coll.  Sci.  Tokyo, 
22:  46(1906).— Hayata  in  Jour.  Coll.  Sci.  Tokyo,  25:  Art.  19, 
60(1908).— Shirasawa,  Ic.  Ess.  For.  Jap.  2:  pi.  53(1908).— 
Schneider,  111.  Handb.  Laubholzk.  2:  329,  f.  611  (f-k^)  (1912). 

■Rehder  &  Wilson  in  Sargent,  PI.  Wilson.  2:  398(1915).— 
Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148 
(1925).— Makino  &  Nemoto,  Fl.  Japan,  ed.  2,  742(1931). 
Yamamoto  in  Sylvia,  5:  40,  f,  29(1934). 

Eurya  uniflora  Siebold  ex  Siebold  &  Zuccarini  in  Abh.  Akad.  Miincli.  4^:   163 
(Fl.  Jap.  Fam.  Nat.  1:   55)  (1845),  nomcn  nudum. 

Eurya  hortcnsis  Siebold,  I.e.   (1845),  nomen  nudum. 

Eurya  montana  Siebold,  I.e.  (1845),  nomen  nudum. — Mueller  in  Walpers,  Ann. 
Bot.  Syst.  4:  342(1857). 

Eurya  japonica  TLunbeig  var.  uniflora  Blvune,  Mus.  Bot.  Lugd.-Bat.  2:   106 
(1856). 

Eurya  japonica  Thunberg  var.  mrontana  Blume,  I.e.  (1856). 
^^^  

i 

Eurya  japonica  Thunberg  var.  liorien^is  Blume,  I.e.  (1856). 
Eurya  crispa  Siebold  ex  Blume,  I.e.   (1856),  pro  synon.  E,  japonica  var.  Tior- 

tensis  forma  b. 

Eurya  japonica  Thunberg  var.  pusilla  Blume,  I.e.  107(1856).  ' 
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Blum 

pnsilla. 
Eurya  japoniea  Thunberg  var.  multiflora  Miquel  in  Ann.  Mus,  Bot.  Lugd.-Bat. 

3:   14(1866);   Prol.  Fl.  Jap.   202(1867). 
Eurya  latifolia  Hort.  ex  C.  Koeli,  Dendrol.  1:   490(1869). 

?  Eurya  Jacquemartii  Carriere  in  Rev.  Ilort.   (1869)   369,  f.  79.— Quihou  in 
Bull.  Soc.  Accl.  Paris,  s6r.  2,  6:  472,  f.  3(1869). 

Eurya  japonica  a  Thunhcrgii  (non  Thwaites)  Ito  &  Matsumura  in  Jour.  Coll. 
Sci.  Tokyo,  12:  326(1900).— fide  Nakai. 

Distribution:  Japaji,  Korea,  Formosa. 
Japan:  E.  H.  Wilson  6166,  6130,  621S,  6250,  6302,  7810;  C.  S.  Sargent  s.n.; 

£.  Oldham  92,  139 ;  Z.  Tashiro  s.n.;  C.  L.  Blume  s.n.;  K.  Salcurai  s.n.;  C.  J.  Maxl- 
mowtcz  s.n.;  T.  Tanuka  s.n,;  S.  Arlmoto  s.n.;  G.  Masamune  s.n. 

Liu  Kiu  Islands:  E.  H.  Wilson  8136;  B.  Kanehira  3364;  E.  Mayr  s.n.;  C. 
Wright  29. 
Formosa:  B.  Kanehira  3137 ;  U.  Fauric  492,  494,  1645;  E.  Taquct  2687,  26SS, 

2689;  C.  Wilford  s.n.;  E.  H.  Wilson  9366,  9442. 

There  has  been  considerable  confusion  over  the  identity  of 
this  species.  From  the  material  at  hand,  the  range  of  distribu- 

tion is  rather  confined,  having  been  collected  only  in  Japan,  the 

adjacent  northern  Liu-Kiu  Islands,  Korea  and  Quelpaert  Is- 
land. Early  in  its  history  the  geographical  range  (due  to  a 

confusion  of  species)  was  extended  erroneously  to  include 
nearly  all  states  of  China,  India,  Malaysia  and  even  the  Oce- 

anic Islands.  This  erroneously  determined  material  belonged 
mostly  to  E.  nitida  and  since  this  latter  material  was  more 
plentiful,  nearly  all  subsequent  determinations  of  E.  nitida 
made  by  comparison  were  incorrectly  called  E.  japonica.  The 
real  basis  of  relationship  between  these  species  is  the  extreme 
glabrous  condition  throughout  the  plant,  even  to  the  leaf -buds. 
The  outstanding  distinguishing  character  of  E.  japonica  other 
than  its  glabrosity  is  its  smooth  leaf  serrations  along  with  its 
emarginate  apex. 

Undoubtedly  there  are  various  garden  forms  of  this  species. 
The  only  variety  treated  in  this  paper  is  E.  japonica  var,  micro- 
phylla.  Of  the  others  no  material  is  available  for  study,  and 
mention  of  these  variations  in  literature  is  seldom  made.  Of 
E.  Jacquemartii  no  material  has  been  seen.  However,  the  fact 
that  its  origin  is  listed  as  Japan  and  also  since  the  inadequate 
description  does  state  that  the  serration  is  undulate,  a  detail 
brought  out  in  the  rough  illustration,  I  feel  quite  certain  that 
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it  is  straight  E.  japonica  or  one  of  the  forms  of  this  diversified 

species.    It  is  listed  in  this  paper  as  a  synonym  rather  than  as 
a  dubious  species. 

Ito  &  Kaku,  in  'Fig.  and  Descript.  PL  Koishikawa  Bot.  Gard. 

Tokvo  2 :  1. 19  ( 1883 ) , '  say  that  in  the  mountains  where  this  spe- 
abundant,  the  odor  is  so  strong  (disagreeable)  at  the 

time  of  flowering  as  to  make  one  feel  quite  uncomfortable. 
E.  H.  Wilson  also  spoke  of  this  strong,  unpleasant  odor.  Ito 

remarks  that  the  fruit  is  usuallj^  black,  sometimes  white,  how- 
ever— and  a  solution  made  from  the  ash  of  the  tree  is  used  as  a 

mordant  in  dyeing. 

31a.  Eurya  japonica  Thunberg  var.  micropliylla  (Siebold) 

Blume,  Mus.  Bot.  Lugd.-Bat.  2:  107(1856).— Makino  &  Tan- 
aka,  Man.  Fl.  Nippon,  357(1927). 

Eurya  microphylla  Siebold  ex  Siebold  &  Zuccarini  in  Abli.  Akad.  Munch.  4': 
1G3  (n.  Jap.  Fam.  Nat.  1:  55)  (1845),  nomen  mulum. 

Eurya  japonica  Thunberg  f.  6.  pumila  Miquol  in  Ann.  Mus.  Bot.  Lugd.-Bat.  3: 
14(1886);  Prol.  Fl.  Jap.  202(1867). 

Eurya  pumila  Siebold  ex  Miquel  in  Ann.  Mus.  Bot.  Lugd.-Bat.  3:   14(1866); 
Prol.  Fl.  Jap.  202(1867),  pro.  synon.  E.  japonica  var.  pumila. 

Distribution:  Japan  (cultivated). 

Japan:  cultivated  in  garden,  Nagasaki,  C.  J.  Maximowicz  s.n. 

This  variety,  like  the  species,  is  strictly  glabrous  even  to  the 

terminal  bud.  The  leaves  are  oblong-obovate,  1.0-2.0  cm.  long, 
ca.  0.5  cm.  wide.  The  apex  is  blunt  and  rounded.  The  serrated 

margin  is  similar  to  that  of  the  species  but  in  the  variety,  be- 
cause of  the  minute  size  of  the  leaves,  the  serrations  (6-12  for 

whole  leaf)  appear  more  sharp.  This  variety  can  easily  be 
separated  from  E.  emarginata  var.  microphylla  whose  leaves 
are  suborbicular,  deeply  emarginate,  less  than  1  cm.  long,  and 
whose  branchlets  are  puberulent. 

32.  Eurya  rengechiensis  Yamamoto  in  Jour.  Soc.  Trop. 
Agric.  5:  55(1933);  in  Sylvia,  5:  41,  f.  32(1934). 

DiSTRiBUTiox;   Formosa. 

Formosa:  Eengechi,  Prov.  Taiclm,  F.  Ymnamoto  4^  K.  Mori  s,n,    (type;  frag- 

ment, AA),  Nov.  2-3,  1932. 

This  is  probably  the  most  robust  species  found  in  Formosa. 

The  leaves  are  oblanceolate,  7-8  cm.  long,  2.5-3.5  cm.  wide ;  the 
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widest  leaf  of  the  genus  in  Formosa.  The  revolute  margin  is 
minutely  serrulate  giving  an  entire  appearance.  There  are  12- 
15  pairs  of  veins  which  are  attached  to  the  midrib  at  an  angle 
of  60  degrees.  These  veins  are  deeply  impressed  on  the  upper 
surface  and  raised  on  the  lower  surface. 

A  fragment  of  the  type  was  graciously  given  the  author  by 
Dr.  Yamamoto  during  his  recent  visit  to  the  Arboretum. 

33.  Eurya  amplexicaulis  S.  Moore  in  Jour.  Bot.  37:  168 

(1899).— Merrill,  Enum.  Philipp.  Fl.  PI.  3:  74(1923).— Mel- 
chior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148 
(1925). 

Eurya  auriculata  Elmer,  Loafl.  Philipp.  Bot.  2:   501(1908). 

Distribution:  Philippine  Islands  (Mindoro,  Negros). 
Philippine  Islands. Whitehead  sji.    (holotype; 

photo.  AA);  Mt.  Ilalcon,  E.  D.  Merrill  545,  Nov.  1906. — negeos:  Dumaguete 
(Cuernos  Mts.),  A.  D.  E.  Elmer  9544  (isotype  of  E.  auriculata,  kk,  NY),  March 
1908. 

This  species  stands  out  from  all  other  species  in  the  Philip- 
pines because  of  its  sessile,  clasping,  auriculate  leaves.  The 

only  other  species  similar  to  it  in  the  whole  genus  is  E.  amplex- 
ifolia  Dunn  which  is  found  in  Kwangtung. 

34.  Eurya  buxifolia  Merrill  in  Philipp.  Jour.  Sci.  Bot.  5: 
362(1910);  Enum.  Philipp.  Fl.  PI.  3:  74(1923).— Melchior  in 
Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148(1925). 

Distribx'tion:  Philippine  Islands  (Luzon). 
Philippine  Islands.    Luzon  :  M.  S.  Clemens  17199 ;  M.  Mamos  (Bur.  ScL  no.) 

5S34;  A.  D.  E.  Elmer  8802;  J.  K.  Santos  (Bur.  Sci.  no.)  31719;  E.  Quisumhing  ^ 
M.  Sulit  (Bur.  Sci.  no.)  8£S43 ;  M.  Eamos  4-  G.  Edano  (Bur.  Sci.  no.)  S7675 ;  W. 
Klemme  (For.  Bur.  no.)  5674. 

This  species  is  confined  to  the  island  of  Luzon  and  is  charac- 
terized by  terete  branches,  pubescent  terminal  buds,  small  cori- 
aceous leaves  up  to  2.5  cm.  long,  nearly  sessile  (petiole  up  to 

1  mm. )  and  styles  very  short,  free  to  the  base.  Its  nearest  rela- 
tive is  E.  flava. 

35.  Eurya  flava  Merrill  ex  Melchior  in  Engler  &  Prantl,  Nat. 
Pflanzenfam.  ed.  2,21:  148(1925). 

Frutex   (probabiliter)   vel  arbor  parva,  ramis  ramulisque 
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alatis,  gemmis  ultimis  pubescentibus  j  foliis  oblongo-ellipticis 

ad  oblongo-ovatis  apice  acuminatis  basin  cuneatis  2.5-5.0  cm. 
longis  et  1.2-2.3  cm.  latis  subtus  fere  flavo-viridibus,  costis 

juvenilibus  pubescentibus,  marginibus  serrulatis,  petiolis  2- 
3  mm.  longis ;  floribus  9  axlllaribus  solitariis  vel  binis,  pedicel- 
lis  brevibus  pubescentibus,  calycibus  pubescentibus ;  fructibus 

immaturis  globosis  2  mm.  latis,  stylis  3  ad  basin  liberis  per- 
sistentibus  brevissimis  1  mm.  longis. 

Distribution  :  Philippine  Islands  (Luzon,  Sorsogon,  Mindanao,  Palawan,  Leyte, 
Batan). 

I 

Philippine  Islands,  luzon:  Benguet  Subprov.,  E,  D.  Merrill  1737  (type,  NY, 

G),  May  1914;  E.  D.  Merrill  4648;  A,  D.  E.  Ehncr  5910,  6813,  8361,  8767,  2 

B,  S.  Williams  731,  1212;  T.  E.  Borden  270;  B,  N,  Whitford  1192;  A.  Loher  86; 

H,  M,  Curran  ̂   M,  L.  Merritt  (For.  Bur.  no.)  7848 ;  M.  Dirige  (Bur.  Agrl  no.) 

18633 ;  B,  Meyer  (For.  Bur.  no.)  2641;  M.  Vanoverhergh  S24 ;  B.  M.  Eolman  23; 

M,  Bamos  #  G.  Edano  (Bur.  Sci.  nos.)  37788,  37968,  45015.— soksogoi^:  A.  D.  E. 

Elmer  16748;  M.  Bamos  (Bur.  Sci.  no.)  77118. — MINDANAO:  A.  P.  E.  Elmer  11442; 

E.  D.  Merrill  6188. — Palawan:  A,  B.  E.  Elmer  13199. — leyte:  M.  Bamos  (Bur. 

Sci.  no.)  41553;  C.  A.  Wen^el  c^^^.^batan:  M.  Bamos  (Bur.  Sci.  nos.)  80023,  80289, 
80695. 

\ 

This  species  was  first  recognized  by  Merrill  and  given  the 
herbarium  name  Eurya  fiava.  However,  no  description  of  the 
species  was  ever  published  by  MerrilL  Melchior,  in  working 

up  the  Theaceae  for  Engler  &  Prantl,  *Nat.  Pflanzenf am. '  (see 
above),  mentions  the  species  as  though  it  were  valid  in  a  key  to 

the  Philippine  euryas.  The  description  in  the  present  treat- 
ment is  drawn  from  the  actual  specimens  which  were  to  have 

been  used  by  Merrill  for  the  types.  This  is  done  to  avoid  any 
further  confusion.  The  flowers  in  the  type  specimens  arc  too 

small  for  use  in  a  detailed  description,  hence  the  following  de- 
scriptions of  the  flowers  are  drawn  from  specimens  other  than 

the  types.  For  the  male  flowers,  M.  Ramos,  no.  80289  is  used: 
flowers  axillary,  single  or  in  pairs,  subtended  by  2  small  obtuse 

bracts,  pedicel  up  to  3  mm.  long,  pubescent ;  calyx  with  5  im- 
bricated sepals,  coriaceous-membranaceous  at  margin,  3.5  mm. 

long,  2  mm.  wide;  corolla  of  5  obovate  petals,  rounded  at  apex, 

4.5-5.0  mm.  long,  3  mm.  wide;  stamens  ca.  20,  anthers  1  mm. 
long,  filaments  twice  the  anther  length.  For  the  female  flowers, 
Ramos  S  Edano  no.  37788  is  used:  flowers  axillary,  single  or 

in  pairs,  subtended  by  linear  bracts  0.5  mm.  long,  pedicel  pubes- 
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cent,  up  to  1.5  mm.  long;  calyx  of  5  imbricated  sepals,  cori- 
aceous, membranaceous  at  margin,  1.5  mm.  long;  corolla  con- 

sisting of  5  petals,  obtuse,  rounded  at  apex,  2.0-2.5  mm.  long, 
1.5  mm.  wide;  ovary  globose,  glabrous,  1.2  mm.  across,  style 
trifid,  0.25  mm,  long,  free  to  the  base. 

36.  Eurya  coriacea  Merrill  in  Pbilipp.  Jour.  Sci.  Bot.  5:  361 
(1910) ;  Enum.  Pliilipp.  Fl.  PI.  3:  74(1923).— Melchior  in  Eng- 
ler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148(1925). 

'Eurya  pacJujphijUa  Merrill  in  Pliilipp.  Jour.  Sci.  Bot.  13:   309(1918);  Enum. 
Philipp.     FI.     n.     3:   74(1923).— Melchior     in    Engler     &     Prantl,     Nat. 
Pflanzenfam.  ed.  2,  21:   148(1925).— Syn.  nov. 

Eurya  pavltyrachis  Morrill  in  Philipp.  Jour.  Sci.  Bot.  13:   310(1918);  Enum. 
Pliilipp,     Fl.     PL     3:     74(1923).— Melchior     in     Engler     &    Prantl,     Nat. 
Pflanzenfam.  ed.  2,  21:   148(1925).— Syn.  nov. 

Distribution:  Philippine  Islands  (Luzon). 
Philippine  Islands,  luzon:  M.  Bamos  ^  G.  Edano  (Bur  Sci  nos.)  26525 

(isotype  of  E.  pachyphylla,  NY,  AA),  26579  (isotype  of  E.  pachyracliis,  AA), 
gS473,  SSSin,  S8092,  40456,  45693;  M.  Bamws  (Bur.  Sci.  nos.)  559S,  23565;  G. 
Edano  (Bur.  Sci.  no.)  75951;  A.  D.  E.  Elmer  8642;  E.  M.  Curran,  M.  L.  Merritt 
^  T.  C.  ZschoU-c  (For.  Bur.  no.)  1S052. 

This  species,  confined  to  the  island  of  Luzon,  is  character- 
ized by  terete  stems,  glabrous  throughout,  glabrous  terminal 

buds,  very  short  styles  free  to  the  base,  and  coriaceous  or  sub- 
coriaceous  leaves.  Eurya  pacht/rachis  was  based  primarily  on 
a  peculiar  formation  of  the  pedicel  bases  of  the  flowers,  evi- 

dently persistent  from  season  to  season  and  was  interpreted  as 
a  racemose  inflorescence.  This  condition  is  found  in  other  spe- 

cies of  Eurya  and  often  on  an  occasional  specimen.  In  other 
respects  it  is  a  true  E.  coriacea.  Eurya  pachyplujlla  was  orig- 

inally separated  from  E.  coriacea  by  its  shorter  petioles  and 
glabrous  sepals.  Occasionally  some  of  the  sepals  of  E.  cori- 

acea are  ciliate.  However,  this  does  not  hold  true  for  all  speci- 
mens in  the  species, 

37.  Eurya  Pickeringii  A.  Gray,  Bot.  U.  S.  Expl.  Exped.  1838- 
1842,  1:  211(1854).— Mueller  in  Walpers,  Ann.  Bot.  Syst.  4: 
348(1857). 

DrsTRiiiUTiON:   Sajnoa. 

Samoa:  on  mountains,  Tuituila,  alt.  600  m.,  U,  S.  South  Pacific  Expl  Exped, 
1838-1842  s.n.  (typo,  G)  ;  Asama,  back  of  Sologa,  Ravaii,  F,  Vaupcl  S72,  Aug.  18, 1905. 
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This  species,  along  with  E.  Richii  and  E.  vitiensis,  is  poorly 
represented  in  western  herbaria.  Even  though  possessing  the 

types,  the  specimens  are  so  poor  that  it  is  difficult  to  recognize 
relationships.  A.  Gray  uses  this  species  and  the  following 

species  as  a  basis  for  his  subgenus  Euryodes  based  on  the 

pentandrous  staminate  flowers.  This  character  is  hardly  suf- 
ficient for  sectional  delimitation  since  one  finds  all  numbers  of 

I 

stamens  varying  from  5  to  10  to  15  etc.  One  would  find  it  nec- 

essary to  make  a  subgenus  for  each  stamen  group  to  corre- 

spond with  Gray's  5-stamened  section,  and  this  would  not  be 
feasible. 

38.  Eurya  Richii  A.  Gray,  Bot.  U.  S.  Explor.  Exped.  1838- 

1842,  1:  212(1854).— Mueller  in  Walpers,  Ann.  Bot.  Syst.  4: 
348(1857). 

Eurya  sanguinea  Vesque  in  Bull.  Soc.  Bot.  France,  42:  159(1895).  ; 

Distribution:   Samoa. 

Samoa:   IJpolu,  C.  Pictering  s.n.    (type  G;   isotype  NY);   S.  J.  Whitmee  s.n. ; 

Betche  s.n.  (type  of  E.  sanguinea;  photo,  and  fragment,  AA). 

Like  E.  Pickeringii,  this  species  is  characterized  by  pentan- 
drous staminate  flowers.  The  main  character  of  separation 

from  E.  Pickeringii,  which  is  found  on  the  same  island,  is  its 

pubescence. 

A  photograph  of  the  type  specimen  of  E.  sanguinea  was  ex- 
amined. This  examination  coupled  with  a  study  of  the  descrip- 

tion, showed  E.  sanguinea  to  be  the  pistillate  counterpart  of 
E.  Richii. 

39.  Eurya  vitiensis  A.  Gray,  Bot.  U.  S.  Explor.  Exped.  1838- 

1842, 1:  210(1854).— Seemann,  El.  Vitiensis,  14(1865).— Anon 
Gartenfl.36:  130(1887). 

DiSTKiBTTTiON :   Fiji  Islands. 

Fiji  Islands:   on  the  summit  of  a  mountain  of  Ovolau,  alt.  600  m.,  77.  S.  South 

Pacific  Expl,  Exped,  18S8-184E  s.n,  (type,  G,  NY)  ;  B,  Seemamn  s,n.;  W,  JT.  Harvey 
s.n, ;  J,  Home  s,n. 

A.  Gray  in  his  original  description  writes  of  this  species  as 

being  ̂ S^ery  glabrous  even  to  the  ultimate  branches."  This  is 
hardly  correct.  Even  on  the  type  specimen  (determination  in 

A.  Gray's  handwriting)  pubescence  is  found  on  the  terminal 
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buds,  young  stems  and  petioles.  The  species  is  further  char- 
acterized by  an  ovoid,  pointed  ovary.  Gray  remarlis  that  the 

anthers  are  cuspidate-pointed.    This  is  often  characteristic  of 
species  in  the  genus.  No  suitable  flowers  could  be  had  for  dis- 
section. 

40.  Eurya  glabra  (Blume)  Korthals  in  Temminck,  Yerh. 
Nat.  Gesch.  Bot.  3:  114(1840).— Blume,  Mus.  Bot.  Lugd.-Bat. 
2:  109(1856).— DeVries,  PI.  Ind.  Bat.  Orient.  Reinw.  28(1856). 

Mueller  in  Walpcrs,  Ann.  Bot.  Syst.  4:  343(1857).— Miquel, 
Fl.  Nederl.  Ind.  1^-  472(1859);  in  Ann.  Mus.  Bot.  Lugd.-Bat. 
4:  104(1868-69).— Vesque  in  Bull.  Soc.  Bot.  France,  42:  153 
(1895).— Koorders  &  Valeton,  Bijdr.  Boomsoorten  Java,  3: 
240(1896).— Baker  f.  in  Jour.  Bot.  62:  suppl.  8(1924).— Mel- 
chior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  147 
(1925). 

Geerui  glabra  Blume,  Bijdr.  Fl.  Nederl.  Ind.  3:   125(1825). 
Eurya  tristyU  Wight  &  Artiott,  Prodr.  86(1834).— Walpers,  Report.  Bot.  Syst. 1:  369(1842). 

Distribution:  Java. 

Java:   exact  locality  and  collector  uncertain   (isotype  G,  NY;  photo,  and  frag- 
ment, AA)  ;  0.  Warburg  SS65 ;  0.  Kuntze  5746;  H.  S.  Tates  2675. 

In  1825  Blume  described  this  species  as  Geeria  glabra.  In 
the  same  publication  Geeria  ohovata  was  also  described  by 
him.  Later  in  1842,  Korthals  transferred  both  species  to 
Eurya.  Strangely  enough,  although  Korthals  is  credited  with 
the  binomial  Eurya  ohovata,  authors  have  ignored  the  other 
binomial,  Eurya  glabra,  made  at  the  same  time  by  Korthals 
and  have  credited  the  changed  name  to  Blume  in  his  publica- twelve Even  "Index  Kewensis"  has 
credited  one  combination  to  Blume  and  the  other  to  Korthals. 

41.  Eurya  coneocarpa  Korthals  in  Temminck,  Verh.  Nat. 
Gesch.  Bot.  3:  117(1840).— Walpers,  Repert.  Bot.  Syst.  1:  369 
(1842).— Blume,  Mus.  Bot.  Lugd.-Bat.  2:  108(1856).— Mueller 
in  Walpers,  Ann.  Bot.  Syst.  4:  343(1857).— Miquel,  Fl.  Nederl. 
Ind.  1^:  471(1859).— Vesque  in  Bull.  Soc.  Bot.  France,  42:  155 (1895). 
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Eurya  japoniea  Tliunberg  var.  Thunlcrgii  Koorders  &  Valeton,  Bijdr.  Booms- 

oorten  Java,  3:   234(1896).— Zeylan 
Candollea 

(1925). 

Distribution  :  Java. 

Java:  locality  lacking,  P.  W.  Eorihals  s.n.   (isotype,  NY,  G;  photo,  and  frag- 

ment, AA) ;  0.  Warburg  S364;  H,  S.  Yates  2760;  E,  Meyer  s,n, 

Etirya  coneocarpa  is  characterized  by  unequal  and  alternate 

bracts,  turbinate  or  top-shaped  fruit  (globose-ovoid)  and 

flower  buds  quite  conic  in  shape  because  of  the  abruptly  aciimi- I 

nate  calyx  lobes. 

Koorders  &  Valeton,  in  referring  E.  coneocarpa  to  E.  ja- 

poniea var.  Thunhergii,  definitely  had  true  E.  coneocarpa  in 

mind.  They  refer  to  the  young  branchlets  as  * '  ramulis  ultimis 

angulatis  glabris,"  which  is  a  true  character.  On  the  other 

hand,  Thwaites  describes  the  branches  "ramulis  teretibus  gla- 
bris, ' '  which  does  not  apply  to  this  species. 

42.  Eurya  obovata  (Blume)  Korthals  in  Temminck,  Verb. 

Nat.  Gesch.  Bot.  3:  118(1840).— Walpers,  Eepert.  Bot.  Syst.  1: 

369(1842).— Blume,  Mus.  Bot.  Lugd.-Bat.  2:  107(1856).— De 

Vries,  PI.  Ind.  Bat.  Orient.  Reinw.  27(1856).— Mueller  in  Wal- 

pers,  Ann.  Bot.  Syst.  4:  342(1857).— Miquel,  Fl.  Nederl.  Ind. 

P:  470(1859).— Vesque  in  Bull.  Soc.  Bot.  France,  42:  154 

(1895).— Koorders  &  Valeton,  Bijdr.  Boomsoorten  Java^  3 
242(1896). 

Gerria  ohovaia  Blume,  Bijdr.  PI.  Nederl.  Ind.  3:   125(1825). 

Eurya  reticulata  Korthals  in  Temminck,  Verh.  Nat.  Gescli.  Bot.  3:  118(1840). 

— Walpera,  Eepert.  Bot.  Syst.  1:  369(1842).— Blume,  Mus.  Bot.  Lugd.- 

Bat.  2:  107(1856).— Mueller  in  Walpers,  Ann,  Bot.  Syst.  4:  342(1857).— 

Miquel,  Fl.  Nederl.  Ind.  1^:  471(1859).— Baker  f.  in  Jour.  Bot.  62:  suppl.  9 

(1924).— Merrill  in  Contrib.  Arnold  Arb.  8:   107(1934). 

Eurya  olovata  var.  elUptica  Blume,  Mus.  Bot.  Lugd-Bat.  2:  107(1856). — 

Mueller  in  Walpers,  Ann.  Bot.  Syst.  4:   342(1857). 

Distribution:   CJelebes,  Java  (fide  Korthals),  Sumatra,  Borneo. 

Celebes:   in  monte  Klabat,  collector  lacking  (type;  photo,  and  fragment,  AA)  ; 

on  top  of  Lomphobatang,  Gowa,  alt.  2700-2850  m.,  Neth.  Ind.  For.  Service  s.n., 

Sept.  9,  1935. 

Sumatra:  locality  and  collector  lacking   (isotype  of  E.  obovata  var.  elUptica, 

G);  locality  and  collector  lacking  (isotype  of  E.  reticulata;  photo,  and  fragment, 

AA)  ;  H.  0.  Forbes  SS93. 

Borneo,  mt.  kinabalu:  J.  4-  M.  S.  Clemens  27883,  28990,  29881,  S0347,  33108, 

33789,  50813,  50879,  50986;  M.  S.  Clemens  10634, 10666. 
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-Most  of  the  recent  workers  have  used  the  name  E.  reticulata 
rather  than  E.  ohovata  when  designating  this  species.  These 
two  names  appeared  under  the  genus  Eurya  simultaneously 
(1840)  and  on  the  same  page.  However,  E.  ohovata  (Bl.)  Kor- 
thals  is  merely  a  transfer  from  the  genus  Geeria  to  Eurya  and 
as  such  has  precedence  over  the  name  E.  reticulata  which  was 
appearing  for  the  first  time. 

42a.  Eurya  obovata  Korthals  var.  sinaboengensis,  var.  nov. 
A  specie  typica  ditfert  foliis  oblongo-ellipticis. 
Distribution  :  SumatTa. 

Sumatra:  wooded  belt  (light  jungle)  slightly  below  center  of  volcano  Sinaboeng, 
alt.  at  peak  2550  m.,  W.  N.  4-  C.  M.  Bangham  1180  (type,  AA),  Feb.  23,  1932  (shrub 
8  m.;  fruit  green)  (AA,  NY);  Delcng  Si  Naboen  (ascent  from  Kampong  Goeroe 
Kinajan),  Karolaud,  B.  H.  BartJett  8G50,  June  25-26,  1927. 

This  variety  found  on  the  slopes  of  the  volcano  Sinaboeng 
(Si  Naboen)  resembles  E.  ohovata  in  all  respects  except  leaf 
shape.  Instead  of  being  obovate,  rounded-obtuse,  the  leaves  of 
the  variety  are  oblong-elliptic,  tapering  at  both  ends. 

43.  Eurya  Roemeri  C.  Lauterbach  in  Nova  Guinea,  8^ :  842 
(1912).— Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2, 
21:  148(1925). 

Distribution:  New  Guinea. 

New  Guinea:  lowlands  of  the  Ilellwig  Mts.,  Dutch  New  Guinea,  750  m.,  L.  von 
Rocmcr  848  (type;  photo,  and  fragment,  AA),  Nov.  1909. 

Lauterbach  described  this  species  quite  completely  and 
stated  that  the  female  flower  possessed  3  styles  and  3  stigmas. 
In  general  appearance,  E.  Roemeri  resembles  more  closely  the 
haplostemonous  group  of  New  Guinea  rather  than  the  many- 
stamened  group  of  the  rest  of  the  genus.  One  wonders  how 
much  material  the  author  possessed  in  drawing  up  his  descrip- 

tion because  the  photograph  of  the  type  is  a  woefully  poor 
specimen.  Even  so,  from  this  fragmentary  material  it  stands 
by  itself  as  a  species. 

44.  Eurya  Greenmaniana,  spec.  nov. 
Arbor  parva,  ramulis  teretibus  dense  pilis  fulvis  adpressis 

vestitis;  foliis  coriaceis  distichis  ovatis  2.0-3.0  cm.  longis  et 
0.7-1.0  cm.  latis  acuminatis  basi  rotundatis  ad  truncatis  s-la- 
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bris  subtus  sericeo-pilosis  acute  serratis,  breviter  petiolatis; 

floribus  $  axillaribus  1-3,  sepalis  5  inaequalibus  1.0-1.5  mm. 
longis,  petalis  albidis  inaequalibus  3  mm.  longis  2  mm.  latis, 

ovario  globoso  glabro,  stylis  3  brevibus  ad  basin  liberis,  stig- 
matibus  truncatis ;  f  ructu  ignoto. 

I 

Distribution:  New  Guinea.  ! 

New  Guinea.    British  new  guinea:  common  at  fringes  and  interior  of  forests, 

Murray  Pass,  Wharton  Range,  Central  Distr.,  alt,  2840  m.,  L.  J.  Brass  4744  (type, r 

AA),  June-Sept.  1933. 

Small  tree  of  open-brancliing  habit,  branchlets  terete,  stiff, 
same  diameter  throughout,  not  tapering  as  is  usually  the  case. 

The  young  branchlets  and  leaves  are  clothed  with  a  dense  ful- 
vous somewhat  appressed  pilose  pubescence.  The  older  leaves 

are  quite  glabrous  except  on  the  midrib,  coriaceous,  distichous, 

ovate,  rounded  or  truncate  at  the  base,  acute  at  the  apex, 

sharply  serrate,  very  short-petiolate  or  subsessile.  The  female 
flowers  are  found  singly  or  in  clusters  of  two  or  three  in  the 

axils  of  the  leaves.  These  are  bi-bracteolate.  The  ovary  is 

quite  globose,  glabrous,  topped  by  a  short  trifid  style,  free  to 
the  base. 

This  interesting  species  is  quite  distinct  from  most  Papuan 

species.  It  resembles  more  the  distichous  species  of  China, 
especially  E.  disticha  from  which  it  differs  in  having  the  style 

and  stigma  5-parted  instead  of  3-parted  and  its  leaves  with 
rotund  base,  acuminate  apex  and  sharp  serration.  ; 

It  is  a  pleasure  to  name  this  species  in  honor  of  Dr.  Jesse 

More  Greenman,  long  a  loyal  friend  and  advisor. 

Subgenus  Penteurya 

Eurya  subgenus  Penteurya,  subgen.  nov. 

45.  Eurya  Hellwigii  Lauterbach  in  Nova  Guinea,  8*:  841 
(1912). — Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed. 
2,21:  148(1925). 

Distribution Hellwig 

Eocmer  1S49  (typ 

Mt.  Albert  Edward,  Central  Division,  British  New  Guinea,  alt.  3680  m.,  L.  J.  Bra^s 

4264,  May-July,  1933  (tree,  3-5  m.,  with  stiff  spreading  branches;  branchlets  red- 

dish; leaves  yellowish  beneath;  flowers  white). 
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Lauterbach  in  his  original  description  says  that  the  styles  in 
this  species  are  trifid.  In  dissections  on  the  flowers  of  Brass 
4264  there  are  five  distinct  stigmas  and  the  styles  are  5-fid. 
This  may  intimate  that  the  Brass  specimen  is  perhaps  a  new 
species.  However,  in  all  other  respects  it  agrees  with  this 
species.  I  feel  that  had  Lauterbach  possessed  better  material 
he  would  have  discovered,  perhaps,  the  parts  of  the  female 
flower  in  fives  rather  than  threes,  since  this  is  the  condition 
found  in  most  of  the  New  Guinea  species. 

46.  Eurya  albiflora  White  in  Proc.  Eoy.  Soc.  Queensland,  39: 
66,  pi.  4,  fig.  2(1928). 

Eurya  orcogcna  Dicls  in  Bot.  Jahrb.  62:   483(1929). — Syn.  nov. 
Distribution:   New  Guinea. 
No  Specimens  Examixed, 

Even  though  no  specimens  of  this  species  and  E.  oreogena 
were  examined,  the  descriptions  given  by  the  two  individual 
authors,  White  and  Diels,  were  so  w^ell  drawn  up  that  it  is  quite 
evident  th^t  the  species  is  quite  distinct  and  also  that  both  au- 

thors had  the  same  species  in  mind.  White  described  E.  albi- 

flora one  year  previous  to  Diels'  E.  oreogena.    Accompanying 
Wliite's  dosci 

discrep 

ancy  m  the  descriptions  is  found  in  the  number  of  stamens. 
White  describes  E.  albiflora  as  having  5  stamens  while  Diels 
says  that  E.  oreogena  has  8-9.  Probably  there  may  be  a  varia- 

tion in  stamen  number  in  the  species. 
I  am  of  the  opinion  that  the  tvnes  of  both  snccies  were  col- 

lected Eurya  oreogena  was  collected 

Saruwaged-Gebirge  in  Northwest  New  Guinea  at  12000  ft., 
while  E.  albiflora  was  collected  at  Sarawaket  at  10000  ft. 

There  is  a  great  resemblance  between  this  species  and  Eurya 
Ilelhvigii.  However,  E.  albiflora  is  much  more  densely  pubes- 

cent, in  fact  tomentose,  than  E.  Ilelhvigii.  Also  the  leaf -base  in 
E.  albiflora  is  cordate  (fide  author),  while  that  of  E.  Hellwigii 
is  cuneate  or  subrotund.  The  leaves  in  this  species,  according 
to  White,  are  1.0-1.7  cm.  long,  decidedly  smaller  than  E.  Hell- 

wigii. It  is  assumed  that  the  style  of  E.  albiflora  is  five-fid  be- 
cause of  the  number  of  stamens  and  its  relation  to  other  New 
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Guinea  species.    This  assumption  may  prove  erroneous  when 
female  flowers  are  found  and  examined. 

47.  Eurya  Merrilliana,  spec,  no  v. 

Arbor  vel  frutex  3-5  m.  altus,  ramis  initio  pilosis  demum 
glabratis ;  f oliis  ovatis  4-6  cm,  longis  et  2-3  cm.  latis  coriaceis 
abrupte  acuminatis,  acumine  emarginato,  basi  cuneatis  supra 
glabris  subtus  pilosis  serratis  venis  elevatis  perpendicularibus 

10-12  paribus,  breviter  petiolatis,  petiolis  2-3  mm.  longis ;  flori- 
bus  S  axillaribus  solitariis  raro  geminatis,  pedicellis  3-4  mm. 
longis ;  sepalis  5,  petalis  5  albidis  inaequalibus,  staminibus  5 ; 
floribus  5  ovario  globoso  glabro,  stylis  connatis,  stigmatibus 
5;  fructibus  baccatis  glabris  globosis. 

Distribution:   New  Guinea. 

New  Guinea,    British  new  guinea:  common  in  forest  fringe  growth,  Murray 
Pass,  Wharton  Eange,  Central  Division,  alt.  2840  m.,  L.  J.  Brass  4660  (type,  AA), 

June-Sept.,  1933  (small  tree  3-5  m.  with  smooth  shining  leaves,  white  flowers  and 
slightly  compressed,  purple  fruit)  ;  same  general  locality,  alt.  2840  m.,  X.  /.  Brass 
4575,  June-Sept.  1933  (smaU  tree  or  large  bush,  2-4  m.;  flowers  white). 

Four  normal  stamens  plus  one  double  stamen  make  a  most 
interesting  character  in  this  species.  In  all  flowers  examined 
this  same  condition  existed.  In  the  double  stamen  the  two  fila- 

ments were  connate  the  entire  length  topped  by  two  individual 
anthers.  In  the  female  flowers  the  style  is  almost  nil.  Very 
short,  less  than  1  mm.,  it  is  topped  by  five  stigmas. 

The  leaves  are  shining-smooth,  heavy-coriaceous,  ovate,  4- 
6  cm.  long,  2-3  cm.  wide,  tapering  very  abruptly  at  both  ends, 
emarginate,  sparingly  pubescent  on  lower  surface,  short-pet- 
ioled.  The  terminal  leaf-buds  and  midrib  are  verv  hirsute, 
covered  with  tan  pubescence.  The  stems  are  gray,  pubescent 
when  young  and  terete. 

It  is  a  pleasure  to  name  this  distinct  and  interesting  species 
in  honor  of  Dr.  E.  D,  Merrill,  Director  of  the  Arnold  Arbore- 

tum, ardent  worker  in  the  Pacific  Islands  flora  and  a  scientist 
whose  interest  and  assistance  in  the  study  of  this  genus  have 
been  most  helpful. 

48.  Eurya  tigang  Schumann  &  Lauterbach,  Fl.  Deutsch. 

Schutzgeb.  Siidsee,  447(1901),— Diels  in  Bot.  Jahrb.  57:  434 
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(1922).— Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2, 
21:  148(1925). 

Distribution:  New  Guinea. 

New  Guinea:  Sattclbcrg,  Kaiser  Wilhelm  Land,  Bamlcr  Si  (type;  photo,  and 
fragment,  AA),  Dec.  24,  1898. 

When  originally  described  only  male  plants  were  available. 
Later  Diels  amended  the  description  (1922)  by  describing  the 
female  flowers,  showing  that  this  species,  like  several  others  of 
New  Guinea,  have  an  increased  number  of  stigma  and  style 
parts  (5).    The  stamen  number  in  this  species  is  five. 

The  leaves  are  oblong,  linear-lanceolate,  4—12  cm.  long,  1.5- 
3.2  cm.  wide,  very  short  or  obtusely  acuminate  at  the  apex  and 
rounded  at  the  base,  coriaceous,  entire,  rust-colored  pubescent 
below,  glabrous  above,  subsessile  with  hairy  petiole  1.0-2.0  mm. 
long.  Usually  there  is  one,  rarely  two  flowers  in  the  axil.  Tree 
ten  meters  high. 

49.  Eurya  meizophylla  (Diels),  comb.  nov. 

Eurya  tigang  Schumann  &  Lautorbach  var.  meizophylla  Diels  in  Bot.  Jahrb.  57: 
434(1922). 

Distribution:  New  Guinea. 

New  Guinea:  wooded  mountains,  Lordberg,  Kaiser  Wilhebn  Land,  alt.  1000  m., 

C.  Ledermann  9981  (type;  photo,  and  fragment,  AA)  (slender  tree  15-20  meters 
with  brown  bark,  white  flowers  and  dark  green  leaves). 

The  differences  between  this  species  and  E,  tigang  are 
enough  to  warrant  specific  ranking.  Eurya  meizophylla  has 
larger,  oblique  leaves,  tapering  considerably  to  a  very  fine 
apex,  distinctly  cuneate  at  the  base  and  according  to  my  speci- 

men glabrous.  Eurya  tigang,  on  the  other  hand,  has  smaller 
leaves,  although  acuminate,  bluntly  so,  quite  rounded  at  the 
base  and  quite  pubescent  on  the  under  surface.  The  veining 
of  the  latter  is  nearly  at  a  right  angle  to  the  midrib  while  that 
in  E.  meizophylla  is  more  nearly  at  a  forty-five  degree  angle 
and  is  more  sweeping. 

The  leaves  are  somewhat  oblique,  membranaceous,  10-13  cm. 
long,  3.5^.5  cm.  wide,  gradually  diminishing  at  the  apex,  a 
little  hairy  at  the  bud. 
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50.  Eurya  leptantha  Diels  in  Bot.  Jahrb.  57:  433(1922) 

MelcMor  in  Engler  &  Prantl,  Nat.  Pflanzonfam.  ed.  2,  21:  148 

(1925). 
Distribution:  New  Guinea. ^ 

New  Guinea:  mountain  forest,  Scliraderberg,  Sepik-Terr.,  Kaiser  Wilhelm  Land, 

alt.  2070  m.,  C.  Ledermann  12201  (type;  photo,  and  fragment,  AA)(tree  8-10  m, 

with   dark  brown   bark;    leaves    shiny,   dark   green,   gray-green  beneath;    flowers I 

white). 
I 
I 

This  species,  studied  only  from  the  photograph  and  frag- 
ment of  the  type,  is  outstanding  among  the  New  Guinea  euryas 

in  that  its  leaves  are  distinctly  membranous.  It  has  five  sta- 
mens and  five  styles,  the  latter  joined  (fide  Diels)  to  the  middle. 

The  branchlets  are  lax,  not  firm  and  the  leaves  are  lanceolate  or 

lance-oblong  (4.0-5.5  cm.  long,  1.0-1.5  cm.  broad),  unequal  at 
the  base  and  lons:-acuminate  at  the  apex. 

51.  Eurya  Rehderiana,  spec.  nov. 
Arborescens  ramis  teretibus  glabris ;  f oliis  coriaceis  glabris 

obovatis  vel  ellipticis  9-10  cm.  longis  et  ca.  3  cm.  latis  subito 
acuminatis  basi  cuneatis  margine  revolutis  integris  apice 

acuminato  serrato  excepto,  petiolis  crassis  4-5  mm.  longis; 

fructibus  baccatis  globosis  5-6  mm.  longis  et  4-5  mm.  latis  gla- 
bris, stylis  brevissimis  5-fidis  persistentibus,  stigmatibus  5. 

Distribution:  New  Guinea. 

New  Guinea.  British  new  guinea:  common  in  forests  of  lower  slopes  of  Mt. 

Tafa,  Central  Division,  alt.  2400  m.,  L.  J.  Brass  5073  (type,  AA),  May-September 
1933. 

Slender  tree  10-15  m.  high.  Branches  terete,  reddish-brown 

while  young,  grayish  when  older,  glabrous.  Leaves  thick,  cori- 

aceous, glabrous  even  to  bud,  obovate  to  elliptic,  9-10  cm.  long, 

approximately  3  cm.  wide,  abruptly  acuminate  at  apex,  emargi- 
nate,  serrate  at  the  tapering  apex,  entire  otherwise;  petiole 

stout,  3-5  mm.  long.  Fruit  globose,  numerous,  dark  purple,  5- 

6  mm.  long,  4-5  mm.  broad,  borne  singly  or  in  clusters  of  2-3 
along  the  stem,  pedicels  up  to  5  mm. 

This  new  species  resembles  Eurya  phyllopoda  (Diels)  in 

general  form.  However,  it  is  separated  from  this  New  Guin- 
ean  species  by  its  entirely  glabrous  condition  as  contrasted  to 
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the  pubescent  leaves  and  leaf -buds  of  the  latter.  Also  E.  phyl- 
lopoda  is  finely  serrate  along  the  whole  leaf ;  E.  Rehderiana,  on 
the  other  hand,  is  serrate  only  at  the  acuminate  apex.  The 
apex  of  E.  phyllopoda  is  acuminate  and  tapers  to  a  very  fine 
point  while  E.  Rehderiana  tapers  less  finely  and  is  emarginate. 

It  is  a  pleasure  to  name  this  species  in  honor  of  Prof.  Alfred 
Rehder,  Curator  of  the  Herbarium,  Arnold  Arboretum.  Long 
a  recognized  authority  on  the  ligneous  flora  of  the  Orient,  his 
interest  and  helpful  criticism  in  this  study  are  gratefully  ap- 
preciated. 

52.  Eurya  oxysepala  Diels  in  Bot.  Jahrb.  57:  435(1922 
Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.  2,  21:  148 
(1925). 
Distribution:  New  Guinea. 

New  Guinea,  kaiser  wiltielm  land:  Sopik  Terr.,  Scliraderbcrg,  mountain 
forest,  alt.  2070  m.,  C.  Lcdermann  11971  (type;  pLoto.  and  fragment,  AA),  June 
13,  1913  (tree  15-20  m.;  flowers  white;  leaves  sliiny  dark  green  with  bright  red 
petioles,  young  leaves  yellowish-red;  bark  gray-brovm). 

This  species  in  general  appearance  resembles  E.  Rehderiana. 
However,  it  can  be  easily  distinguished  by  its  leaves  which  are 
ovate  rather  than  obovate,  less  coriaceous,  not  revolute  and 
serrate  along  the  whole  margin.  Also  the  pedicels  on  the  fruit 
are  shorter. 

The  leaves  of  E.  oxysepala  are  6-13  cm.  long  and  2-4  cm. 
Avide,  shining  dark  green,  yellowish-red  when  young.  The  pet- 

iole is  bright  red. 

53.  Eurya  phyllopoda  (Diels),  comb.  nov. 
Eurya  tigang  K.  Schumann  &  K.  Lauterbach  var.  phyllopoda  Diels  in  Bot. 

Jahrb.  57:   435(1922). 

Distribution:  New  Guinea. 

New  Guinea,  kaiser  wilhelm  land:  Sepik  Terr.,  rocky-peak,  forest,  alt.  1400- 
1500  m.,  C.  Lcdermann  12752  (type;  photo,  and  fragment,  AA),  Aug.  19,  1913  (tree 
10-12  m.  with  greenish-white  flowers  and  blue-black  fruit;  leaves  bright  shining 
green,  almost  white  [fide  collector]  underneath). 

Diels  in  describing  E.  tigang  var.  phyllopoda  felt  it  was,  per- 
haps, only  a  mature  form  of  Eurya  tigang.  The  very  leatliery 

leaves,  along  with  the  elongated  petiole  and  the  tapering  base 
of  the  leaf,  are  all  outstanding  characters  in  this  ̂ enus  and 
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merit  specific  distinction.  This  species  is  much  nearer  the 
newly  described  Eurya  Rehderiana  found  in  British  New 

Guinea.  Eurya  phyllopoda  has  very  finely  serrate  leaves  and 

leaf -buds  which  are  closely  strigose-silky,  while  E.  Rehderiana 

is  very  glabrous  even  to  the  leaf -bud  and  entire  except  for  the 
acuminate  portion  at  the  apex  of  the  leaf. 

DOUBTFUL  OE  LITTLE-KNOWN  SPECIES 
i 
I 

Eurya  honinensis  Koidzumi  in  Bot.  Mag.  Tokyo,  32;  253 

(1918). 
No  material  has  been  available  for  the  study  of  this  species. 

Koidzumi  remarks  that  it  is  closely  allied  to  E.  cJiinensis  f. 
macrophylla  but  can  be  distinguished  easily,  since  it  is  entirely 

glabrous.  Floral  descriptions  are  omitted  and  the  style  rem- 
nant is  considered  an  apiculate  portion  of  the  capsule.  This 

species,  because  of  its  glabrous  condition,  its  crenate-serrate 
leaves  and  its  distribution,  probably  belongs  to  E.  japonica  or 
is  a  close  relative. 

I 

I 

Eurya  castaneifolia  Vesque  in  Bull.  Soc.  Bot.  France,  42: 
158(1895). 

This  species  was  described  from  a  very  fragmentary  speci- 
men collected  by  Hooker  &  Thomson  in  Khasia  and  deposited 

in  the  Paris  Museum.  Vesque,  in  his  description,  says  that  the 
plant  is  entirely  glabrous.  This  is  diflficult  to  believe.  The 
photograph  of  the  type  which  I  have  examined  shows  there  are 

no  terminal  buds.  The  stem  instead  of  being  angled — a  char- 
acter which  is  usually  associated  with  glabrous  terminal  buds 

is  quite  terete.  I  am  of  the  opinion  that  the  terminal  buds, 
were  they  present,  would  be  pubescent.  The  only  glabrous 
relative  from  Khasia  would  be  E.  nitida  Korthals.  However, 
from  general  observation,  the  fragment  appears  more  closely 
related  to  pubescent  E.  acuminata  DC. 

Eurya  grandis  Choisy  in  Zollinger,  Syst.  Verz.  Ind.  Archip. 

147(1854).— Mueller  in  Walpers,  Ann.  Bot.  Syst.  4:  347(1857). 
— Miquel,Fl.Nederl.Ind.  V:  471(1859).— Koorders  &Valeton, 
Bijdr.  Boomsoorten  Java,  3:  246(1896). 

Choisy,  in  his  original  description,  states  that  E.  grandis  is 
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glabrous  with  terete  branches  and  ovate-acuminate  leaves. 
One  would  naturally  place  this  species  from  this  description 
under  E.  glabra.  At  the  same  time,  however,  Choisy  remarks 
that  the  species  is  very  closely  related  to  E.  Blumeana,  E. 
euprisfa  and  E,  serrata,  all  three  synonyms  of  pubescent  E. 
acuminata.  Later  Koorders  &  Yaleton,  although  recognizing 
it  as  a  valid  species,  mention  that  the  species  is  pubescent.  In 
this  case  the  species  in  question  might  be  united  with  E.  acu- 
minata. 

Eurya  muricata  Dunn  in  Jour.  Bot.  48:  324(1910). 
Doubt  will  hang  over  this  species  until  the  type  can  be  located 

and  studied.  There  is  no  record  of  Dunn  877  (type)  at  Kew, 
and  it  has  been  suggested  that  the  specimen  may  be  in  the  her- 

barium of  the  Hongkong  Botanical  Garden.  In  the  herbarium 
of  the  New  York  Botanical  Garden  is  a  supposed  isotype. 
However,  this  specimen  does  not  agree  with  the  description  of 
Dunn  at  all  and  one  feels  that  probably  there  is  an  error  in  the 
label. 

Eurya  osimensis  Masamune  in  Trans.  Nat.  Hist.  Soc.  For- 
mosa, 25:  249(1935). 

The  original  description  of  this  species  is  very  inadequate. 
Leaf  measurements  were  omitted  and  the  author  evidently  had 
seen  no  flowers.  The  fruit  was  merely  described  as  globose,  a 
character  which  could  apply  to  nearly  all  the  species  of  Eurya. 

Eurya  rapensis  F.  Brown  in  Bernice  P.  Bishop  Mus.  Bull.  no. 
130:  182,f.  2G(1935). 

My  attention  was  drawn  to  this  species  very  late  in  this  study 
— too  late  in  fact  to  obtain  material.  The  author  states  that  the 
species  was  collected  on  the  island  Rapa  (southern  Polynesia) 

and  is  closely  ' '  allied  to  E.  vitiensis  A.  Gray  from  Fiji,  from 
which  it  differs  in  the  larger  leaves  [4—7  x  1-3  cm.],  solitary 
flowers,  4r-5-parted  style,  the  presence  of  rudimentary  stamens 
in  the  carpellato  flowers  and  the  larger  fruits.  Native  name  is 

poo^o  in  Rapa." 
Knowing  how  variable   are  the  characters  mentioned 

Brown  as  limiting  the  species  I  am  loath  to  accept  or  disregard 
the  species  until  material  can  be  had  for  study. 
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Eurya  ryukyuensis  Masamune  in  Trans.  Nat.  Hist.  Soc.  For- 
mosa, 25:  249(1935). 

As  in  the  case  of  E.  osimensis,  Masamune  fails  to  give  any 

outstanding  characters  in  his  description  to  separate  the  spe- 
cies from  any  number  of  other  species  of  Eurya.  He  evidently 

lacked  both  staminate  and  pistillate  flowers.  The  fruit,  he  de- 
scribes, as  axillary,  very  much  like  E.  japonica.  In  fact,  the 

whole  description  might  well  apply  to  E.  japonica. 
I 

Eurya  ternatana  Miquel  in  Ann.  Mus.  Bot.  Lugd.-Bat.  4:  105 
(1868-69). 

Only  a  photograph  of  the  type  was  available  for  study  of  the 
species.  To  draw  any  conclusions  concerning  this  species  was 
quite  impossible,  hence  it  must  be  placed  here  pending  further 
study. 

Eurya  timorensis  Zippel  ex  Spanoghe  in  Linnaea,  15:  177 
(1841),  nomen  nudum. 

To  my  knowledge,  the  only  citation  of  this  species  is  the  orig- 
inal. Spanoghe  merely  listed  it  and  intimated  that  he  had  no 

knowledge  of  it. 

Eurya  yakushimensis  (Makino)  Makino  in  Bot.  Mag.  Tokyo, 
27:  72(1913). 

Eurya  japonica  Timnberg  var.  yalcushimensis  Makino  in  Bot.  Mag.  Tokyo,  24; 
20(1910). 

From  the  description,  this  species,  first  described  by  Makino 
as  a  variety  and  later  raised  to  specific  rank,  seems  nothing 

more  than  a  narrow-leaved  form  of  E.  japonica.  However^  no 
authentic  material  has  been  available,  hence  the  species  must 
be  placed  here  pending  further  study. 

EXCLUDED  SPECIES 

Eurya  alho-punctafa  (Grisebach)  Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 

ed.  2,  21:   147(1925).  =  Temstroemia  albo-punctata  Grisebacli. 

Eurya  angulosa  (Tulasne)  Szyszylowicz  in  Eugler  &  Prantl,  Nat.  Pflanzenfam. 

m.  6:   190(1893).  ̂   Treziera  angulosa  Tulasne. 

Eurya  arbutifolia  (Triana  &  Planchon)  Szyazylowicz  in  Engler  &  Prantl,  Nat. 

Pflanzenfam.  III.  6:   190(1893).  =  Treziera  arbutifolia  Triana  &  Planchon. 

Eurya  BentJiamiana  (Bontham)  Bullock  in  Kew  Bull.  Misc.  Inform.  1936:  391 

(1936).  -  rreziera  integrifoUa  Bcntham,  non  E.  integrifolia  Blume. 
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Eurya  holiviensis  (Wawra)  SzyszyloAvicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 
III.  6:   190(1893).  nFrezieraboliviensis  Wawra. 

Eurya  Bollrana  O.  C.  Schmidt  in  Feddc,  Rep.  Spec.  Nov.  33:  177(1933).  = 
Freziera  Bolleana  (O.  C.  Schmidt),  comb.  nov. 

Eurya  calophylla  (Triana  &  Planchon)   Szyszylowicz  in  Engler  &  Prantl,  Nat. 
Pflanzenfam.  III.  6:   190(1893).  =  Freziera  calophylla  Triana  &  Planchon. 

Eurya  candicans  (Tulaane)  Szyszylowicz  in  Engler  &  Prantl^  Nat.  Pflanzenfam. 
III.  6:  190(1893).  =  Freziera  candicans  Tulasne. 

Eurya  CavalcrieiJj6Ycil\6  in  Fedde,  Rep.  Spec.  Nov.  9:  450(1911).  =  Symplocos 
laurina  (Retzius)  Wallich. 

Eurya  ccrnnxi  (Tulasne)  Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 
III.  6:  190(1893).  =  Freziera  cemua  Tulasne. 

Eurya  conocarpa  O.  C.  Schmidt  in  Fedde,  Rep.  Spec.  Nov.  22:  98(1925).  = 
Freziera  conocarpa  (O.  C.  Schmidt),  comb.  nov. 

Eurya  cordata   (Tulasne)    Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 
III.  6:  190(1893).  =  Freziera  cordata  Tulasne. 

Eurya  Domheyana  (Tulasne)  Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 
in.  6:  190(1893).  :::  Freziera  Dombeyana  Tulasne. 

Eurya  Ehmani   0.    C.    Schmidt    in    Fedde,   Rep.    Spec.   Nov.   22:     97(1925).    = 
Freziera  Ekmani  (O.  C.  Schmidt),  comb.  nov. 

Eurya    EsquiroUi    Leveille,    Fl.    Kouy-Tcheou,    415(1915)     nomen    nudum.    - 
Litsea  Kobuskiana  Allen. 

Pflanze 
femiginea 

Eurya  FriedrichstJialiana  Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 

III.  6:   190(1893).  -  Freziera  Friedrichsthaliana   (Szyszylowicz),  comb.  nov. 
Eurya  GrisehacMi  (Krug  &  Urban)  Mclchior  in  Englor  &  Prantl,  Nat. 

Pflanzenfam.  ed.  2,  21:  148(1925).  =  Freziera  Grisebachii  Krug  &  Urban. 
Eurya  guatemalenM^  Donnell-Smith  in  Bot.  Gaz.  46:  109(1908),  =  Freziera 

guatemalensis  (Donnell-Smith),  comb.  nov. 
Eurya  guianensis  (Wawra)  Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 

in.  6:  190(1893).  =  Frieziera  guianensis  Wawra. 

Eurya  Hintoni  Bullock  in  Kew  Bull.  Misc.  Inform.  1936:  301(1936).  =  Symplo- 
cocarpon  Hintoni   (Bullock)  Airy-Shaw  in  Hooker's  Icon.  PL  4:   t.  3342(1937). 
Eurya  inaequali folia  Lingelsheim  in  Fedde,   Rep.   Spec.  Nov.   7:   111(1909).  = 

Freziera  inaequalifolia  (Lingelsheim),  comb.  nov. 
Eurya  inacquilatcra  (Eritton)   Melcliior  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 

cd.  2,  21:  149(1925).  =  Freziera  inaequilatera  Britton. 
Prantl 

190(1893).  -  Freziera  Karsteniana  (Szyszylowicz),  comb,  nov. nzenfam 

21:  149(1925).  =  Freziera  lanata  Tulasne. 

Eurya  lancifolia  Standley  in  Field  Mus.  Publ.  Bot.  8:   317(1931).  =  Freziera 
lancifolla  (Standley),  comb.  nov. 

Eurya  lasiopctala  (Wight)  Gardner  in  Calcutta  Jour,  Nat.  Hist.  7:   446(1847)  r 
Adinandra  lasiopetala  (Wight)  Choisy. 

Eurya    Lehmannii    Hieronymug    in    Bot.    Jahrb.    20,    Beibl,    49:   49(1895).    - 
Freziera  Lehmannii  ('HieronvmusV  p.nmh.  nnv 
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Pflanzenfam 

III.  6:  190(1893).  =Frezleralongipes  Tulasne. 
Pflanzenfam 

III.  6:  190(1893),  =  Treziera  macrophylla  Tulasne. 

Eurya    mexicana     (Turczaninow)     Szyszylowicz    in     Engler     &    Prantl,     Nat. 

Pflanzenfain.  III.  6;   189(1893).  =  Fr©zlera  mexicana  (Turczaninow),  comb,  nov. 

Eurya  monsonen^s  Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam.  ed.   2,  21: 

149(1925).  =  Preziera  monsonensis  (Melchior),  comb.  nov. 

Eurya  myrtilloides  Elmer,  Leafl.  Philipp.  Bot.  1:  323(1908),  =  Ilex  crenata 

Thunberg  var.  luzonica  (Eolfe)  Loesener.  ' 

Eurya  Nimanimae  (Tulasne)  Melchior  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 

ed.  2,  21:  147(1925).  =  Preziera  Nimanimae  Tulasne. 

Eurya  nitida  Hieronymus  in  Bot.  Jahrb.  20,  Beibl.  49:  50(1895),  non  Kortlials.  = 
Preziera  Hieronyma,  nom.  nov. 

Eurya  reticulata  (Humboldt  &  Bonpland)  Szyszylowicz  in  Engler  &  Prantl,  Nat, 

Pflanzenfam.  III.  6:   190(1893),  ~  Preziera  reticulata  Humboldt  &  Bonpland. 

Eurya  reticulata  (Humboldt  &  Bonpland)  Szyszylowicz  var.  sub integri folia 

Hieronymus  in  Bot.  Jahrb.  20,  Beibl,  49:  51(1895).  =  Preziera  reticulata  Hum- 
boldt &  Bonpland  var.  subintegrifolia  (Hieronymus),  comb,  nov, 

Eurya  roraimensis  (Tulasne)  Szyszylowicz  in  Engler  &  Prantl,  Nat.  Pflanzenfam. 

III.  6:  190(1893),  =  Preziera  roraimensis  Tulasne. 

Pittier   in   Contrib.   U.    S.    Nat.    Herb.   20:   480(1922).   = laTia 

Preziera  Seemanniana  (Pittier),  comb.  nov. 'WICZ 

Pflanzenfam.  III.  6:   190(1893).  =  Preziera  sericea  Humboldt  &  Bonpland,  ; 

Eurya  sericea  (Humboldt  &  Bonpland)  Szyszylowicz  var.  chrysophylla  (Hum- 
boldt &  Bonpland)  Hieronymus  in  Bot.  Jahrb.  20,  Beibl.  49:  49(1895).  -  Preziera 

sericea  Humboldt  &  Bonpland  var.  chrysophylla  (Humboldt  &  Bonpland),  comb. 
nov. 

Prantl 

149(1925).  =  Preziera  spathulifolia  (Melchior),  comb.  nov. 
wicz 

III.  6:  190(1893).  ~  Preziera  suberosa  Tulasne. 
Pflanzenfam 

ed.  2,  21:  149(1925).  =  Preziera  subintegrifolia  (Eusby),  comb.  nov. 

Prantl 
=  Temstroemla 

Eurya  termtroemiokJcs  O.  C.  Schmidt  in  Pedde,  Eep.  Spec.  Nov.  24:   79(1927).  = 
reziera  temstroemioides  (O.  C.  Schmidt),  comb.  nov. 

Eurya  vaccinioides  O.  C.  Schmidt  in  Pedde,  Eep.  Spec.   Nov,  22:   98(1925).  = 
reziera  vaccinioides  (O.  C.  Schmidt),  comb.  nov. 

Eurya  verrucosa  Hieronymus  in  Bot  Jahrb.  20,  Beibl.  49:   51(1895).  =  Preziera 
verrucosa 

Pflanzenfam 
Wawrai 

Prantl 

III.  6:  190(1893).  -  Preziera  Yungasiae  Tulasne. 
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STUDIES  IN  THE  LAURACEAE.    I^ 

Chinese  and  Indo-Chinese  Species  of  Li't^sea,  Neolitsea, 
and  actinodaphne 

CAROLINE  K.  ALLEN I 

Assistant  in  the  Herbarium,  Arnold  Arboretum  of  Harvard  University 

For  many  years  there  has  been  a  great  deal  of  confusion 
among  taxonomists  regarding  the  treatment  of  the  genera  of 
the  Lauraceae.  The  line  of  demarcation  between  some  of  the 

genera  is  so  artificial  as  to  be  useless  in  grouping  the  species 

together  as  natural  units.  The  present  treatment  is  no  excep- 
tion as  far  as  this  point  is  concerned.  Its  scope  is  merely  to 

place  the  various  species,  in  so  far  as  is  possible  at  this  time,  in 
the  genera  into  which  they  fall  according  to  the  artificial  key 

given  below.  Inasmuch  as  only  Chinese  and  Indo-Chinese  ma- 
terial is  considered,  the  key  will  hold.  The  study  of  the  In- 

dian species,  which  I  hope  to  make  eventually,  will  in  all  prob- 
ability necessitate  many  more  transfers,  or  perhaps  even  a  re- 
vision of  our  concepts  of  the  genera  involved.  Because  this 

study  is  limited  geographically,  the  sections  which  have  been 
described  will  not  be  taken  up  at  present.  These  will  be  treated 
at  a  later  date. 

In  order  to  prevent  any  misunderstanding  of  terms,  there 
are  a  few  definitions  which  I  deem  it  advisable  to  present. 

By  ' '  triplinerved, ' '  I  mean  that  situation  in  which  the  midrib 
and  the  lowermost  pair  of  nerves  are  three  distinct  entities, 

adnate  1-20  (or  more)  mm.  above  the  base  of  the  leaf. 

The  term  ''minutely  reticulate"  refers  to  that  type  of  reticu- 
lation which  approaches  a  subfoveolate  condition. 

In  treating  the  Lauraceae  the  term  "umbellate"  has  been 
very  loosely  applied  to  the  inflorescence.  There  are  no  true 

umbels  in  this  family.  It  should  be  understood  that  in  the  fol- 

lowing pages,  where  the  term ' '  umbel "  or  ' '  umbellate ' '  is  used, 

the  actual  condition  is  one  approaching  that.  "Subumbel" 
and  *  *  subumbellate ' '  rather  should  be  used. 

» Issued  December  27,  1937. 
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An  ̂ 4nduviuin''  such  as  is  found  m  Litsea  haviensis  (L. 
Maclurei)  and  L.  Pierrei  is,  according  to  B.  D.  Jackson's  ̂ Glos- 

sary,' that  portion  of  the  corolla  which  persists  in  a  withered 
condition  at  the  base  of  the  fruit.  The  interpretation  of  Gatin 
is  the  one  used  in  the  following  pages,  namely,  an  accrescent 
calyx  or  perianth  which  enlarges  to  almost  completely  enclose 
the  fruit. 

It  is  my  great  pleasure  to  dedicate  this  paper  to  Dr.  J.  M. 
Grecnman,  of  the  Missouri  Botanical  Garden,  to  whom  I  owe 
inspiration  and  encouragement  as  a  student  in  Botany.  For 
the  co-operation  in  preparing  it,  I  am  indeed  grateful  to  Dr. 
E.  D.  Merrill,  Director,  and  Prof.  Alfred  Rehder,  Curator,  of 
the  Arnold  Arboretum.  Thanks  are  due  also  to  the  curators  of 
the  herbaria  of  the  following  institutions  for  the  generous  loan 
of  types  and  photographs  of  types :  University  of  California, 
Gray  Herbarium  of  Harvard  University,  Royal  Botanical  Gar- 

dens at  Kew,  Rijksherbarium  at  Leiden,  New  York  Botanical 

Garden,  Museum  National  d'Histoire  Naturelle  at  Paris,  and 
Botanischos  Institut  der  Universitat  at  Vienna. 

KEY  TO  THE  GENERA 

1.  Fertile  stamens  12;  loaves  usually  penninerved. 
2.  Bracts  persistent  until  anthesis;   fruits   subtended   by  unchanged  calyx 

tube,  or  one  thickened  or  discoid;  leaves  usually  non-verticillate 
Litsea^  p.  362 

2.  Bracts  caducous  before   anthesis;   fruit  subtended  by  cyathiform  calyx 
tube  appendaged  by  residue  of  lobes;  leaves  usually  verticillate 
  Actinodaplinef  p.   400 

1.  Fertile  stamens  6;  leaves  3-plinerved  (usually)     NeoUtsca,  p.  415 

KEY  TO  THE  SPECIES  OF  LITSEA 

1.  Leaves  membranaceous  and  usually  deciduous. 
2.  Leaves  orbicular  or  broadly  ovate;  petioles  3-5  cm.  long. 

3.  Leaves  aurieulate  at  base   i.  L.  auriculata 
3.  Leaves  not  aurieulate  at  base   2.  L.  popuUfoU-a 

2.  Leaves  not  orbicular  or  broadly  ovate;  petioles  less  than  2  cm.  long, 
3.  Flowers  4-6  per  umbel. 

4,  Lower  leaf -surf  ace  very  softly  pubescent;  bark  with  turpentine-like odor 3.  L,  mollifoUa 

4.  Lower  leaf -surf  ace  glabrous  to  somewhat  pubescent;  bark  aromatic, 
not  with  turpentine  odor. 
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5.  Fruit  globose,  apiculate   4.  i.  euosma 

5.  Fruit  spherical,  with  no  pronounced  apicule   5.  L,  Cubeha 

3.  Flowers  7-12  (or  more)  per  umbel.  | 
4,  Peduncles  of  inflorescence  1.5-3.5  cm.  long   6.  L.  Forrestii 
4.  Peduncles  of  inflorescence  less  than  1.5  cm,  long.  I 

5.  Young  leaves  covered  with  long  yellowish  or  reddish  brown  sericeous 

pubescence. I 

6,  Leaves  oblong-lanceolate,  acuminate   ,   7.  L.  sericea 
6.  Leaves  obovate-elliptic,  acute  or  obtuse,  pubescence  conspicuously 

persisting  along  midrib  at  maturity   8.  L.  Veitchiana 
5.  Young  leaves   not  covered  with  long  yellowish  or  reddish  brown, 

sericeous  pubescence. 

6.  Branchlets  very  long  and  seemingly  pendulous,  with  very  short 
florifcrous  side  shoots   9.  L.  moupinensis 

6.  Branchlets  not  very  long  and  not  seemingly  pendulous;  numerous 
side  branchlets  up  to  15  cm.  long. 

7.  Flowers  in  anthesis  before  the  appearance  of  leaves. 
8.  Leaves  pubescent  to  glabrescent;  fruit  slightly  more  ellip- 

soid than  globose   10,  L.  pnngens 
8.  Leaves  glabrous;  fruit  globose   11.  L.  ichangejisis 

7.  Flowers  in  anthesis  after  the  appearance  of  leaves. I 

8.  Leaves  obovate-oblong  or  elliptic-oblong   12.  L.  Chenii 
8.  Leaves  not  obovate-oblong  or  elliptic-oblong. 

9.  Leaves  less  than  4.7  cm.  long   13.  L.  Chunii 
9.  Leaves  always  more  than  4  cm.  long, 

10.  Leaves  4-6  cm,  long   14.  L,  rubescens 
10.  Leaves  longer  than  4-6  cm. 

11.  Leaves  somewhat  rounded;   pedicels   7-8  mm,   long 
14a.  L,  rubescens  var.  yunnanensis 

   ^ 

11.  Leaves   12-13   cm.;   pedicels   9-10   mm.  long 
14b.  L.  rubescens  f.  tonkinensis 

1.  Loaves  not  membranaceous  and  not  deciduous  as  far  as  is  known. 
2.  Leaves  verticillate. 

3,  Leaves  acutish  or  obtuse  at  base, 

4,  Leaves  closely  pubescent,  margin  never  appearing  ciliate;  ultimate 
venation  fine  but  not  reticulate;  umbels  5  mm,  in  diam   

15,  L.  vcrticillata 

4.  Leaves  loosely  covered  with  long  rather  silky  pubescence,  margin  ap- 
pearing ciliate;  ultimate  venation  very  loose;  umbels  8  mm.  in  diam. 

15a.  L.  verticillata  var.  annamensis 
3.  Leaves  rounded  or  subauriculate  at  base. 

^ 

4.  Fruit  subsessile   or  very  short-pedunculate   
  15b.  L.  verticillata  var.  brevipes 

4.  Fruit  decidedly  long-pedunculate. .  .15c.  L.  verticillata  var.  brevipetiolata 
2,  Leaves  not  verticillate. 

3,  Leaves  heavily  coriaceous;  mostly  over  12  cm.  long. 
4.  Inflorescence  subumbellate. 

5.  Leaves  obovate   16.  i.  honghoensis 
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5.  Leaves  not  obovate, 

6.  Leaves  over  25  cm.  long   17.  X.  grandifoUa 
6,  Leaves  not  over  22  cm. 

7.  Inflorescence  subsessilc  or  very  sliort-pedunculate. 

8.  Leaves  finely  and  pale-tomentosc  on  lower  surface^  ferrugi- 
neous-tomentose   on  veins;   fruit  subtended  by  pubescent 

cupule  not  over  0.5  cm.  deep. .  .18.  L,  Griffithii  var.  annamensis 

8.  Leaves  glabrous  or  subglabrous  on  lower  surface. 

9.  Fruit  subtended  by  shallow  cupule  3-5  mm.  deep,  and  7 
cm,  broad,  cupule  sessile   19.  L.  Clemensii 

9,  Fruit  subtended  by  large  verrucose  cupule  2  cm,  deep  and 

2  cm.  broad,  cupule  pedunculate   20.  L.  bavicnds 

7.  Inflorescence  definitely  pedunculate, 

8.  Leaves  lanceolate  or  lanceolate-elliptic. 
9.  Leaves  aubtriplinerved.  .21a.  L.  chariacca  var.  subtriplinervis 

9,  Leaves  penninerved, 

10.  Secondary  veins  6-8  pairs  at  most,  very  dark  against 

the  glaucous  lower  surface  of  the  leaf;  leaves  lance- 
olate-elliptic   21.  L.   chartaeea 

10.  Secondary  veins  more  than  10  pairs   22.  L.  laneilimha 

8.  Leaves  elliptic  or  oblong-elliptic, 
9.  Largest  leaves  not  under  15  cm   23.  L.  Jongipcs 

9,  Largest  leaves  not  over  13  cm. 
10,  Lateral  veins  prominent  below,   nearly  as  prominent 

as  midribs   24.  L,  Helferi  var.  laosensis 

10.  Lateral   veins    obsolete   or    subobsolete ;    midrib    very 

prominent   25,  L,   eugcnioidcs 
4.  Inflorescence  not  subumbellate. 

5.  Largest  leaves  not  less  than  16  cm.  long. 

6.  Largest  leaves  23-25  cm,  long   29a,  L.  Pierrei  var.  grandifolia 

6.  Largest  leaves  16-20  cm,  long. 
7.  Perianth  8-parted   26.  Z.  Liyuyingi 
7,  Perianth  6-parted, 

8.  Inflorescence  subtended   by  p^icels   4-5  mm.  long,  leaves 
oblanceolate   20a.  X.  havicusis  var,  szemaols 

8.  Inflorescence  subtended  by  pedicels  2  mm.  long,  leaves  el- 
liptic   27.  i.  Pcmamonja 

5,  Largest  leaves  not  more  than  15  cm,  long, 
6.  Fruit  globose      28.  L.  Echderiaiia 
6.  Fruit  not  globose. 

7.  Inflorescence  subtended  by  pedicels  about  2  mm.  long;  fruit 

ellipsoid,  25  x  10-11  mm.;  cupule  never  lobed   29.  L.  Pierrei 
7a.  Fruit  ellipsoid-ovoid,  22  x  11-12  mm.;  cupule  often  lobed 
  29b,  L,  Pierrei  var.  lobata 

7.  Inflorescence  subtended  by  pedicels  5-12  mm,  long;  leaves  up 
to  15  cm.  long   30.  L.  cambodiana 

7a.  Common  peduncle  4  cm,  long;  leaves  up  to  10  cm.  long. , . . 
  30b.  L,  camhodiana  var.  multiracemosa 
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7b.  Common  peduncle  10  cm.  long;  leaves  variable 
30a.  L.  camhodiana  var.  longiracemosa 

3.  Leaves  subcoriaceous;  mostly  less  than  12  cm.  long.  ' 

4,  Leaves  linear  to  linear  lanceolate.  ' 
5.  Inflorescence  sessile   31.  L.  Thorelii 

5.  Inflorescence  definitely  pedunculate   32,  L,  pseudoelongata 

4,  Leaves  not  linear  to  linear-lanceolate. I 

5,  Perianth  incomplete  or   aborted;    leaves,  pedicels   and  branchlets 

heavily  pubescent   33.  L,  glutinosa 
5a.  Leaves  smaller,  and  always   obtuse 

33a.  X.  glutinosa  var.  brideliifolia 

5.  Perianth  complete,  6  segments. 

6.  Leaves  rotund  to  ovate  to  obovate  or  obovate-elliptic. 
7.  Leaves  rotund,  less  than  4  cm.  long   34.  L.  rotundifolia 
7.  Leaves  not  rotund,  more  than  4  cm.  long. 

8.  Leaves  obtuse  or  rounded  at  apex,  occasionally  short-acuminate I 

or  apiculate. 

9.  Leaves  shining  above,  oval-oblong;  petioles  1-1,5  cm.  long      ̂ 
  35.  L.  firma  var.  austrannamcnsis 

9.  Leaves   dull   above,   obovate   or   obovate-oblong;    petioles 

1-2.4  cm.  long   36.  L.  monopetala 
8,  Leaves  acuminate  at  apex,  acute  at  base. 

9.  Largest  leaves  under  11  cm.  long   37.  L,  Wilsonii 

9.  Largest  leaves  over  11  or  usually  15  cm,  long. 

10,  Stamens  not  exscrted;  leaves  very  attenuately  acumi- 
nate, tending  towards  caudate,  slightly  falcate.... 
  38,   L,    Garreitii 

10,  Stamens   greatly   exserted 
38a.  L,  Garreitii  var.  longisto/minata 

6.  Leaves  not  rotund  to  ovate  to  obovate  or  obovate-elliptic. 
7,  Inflorescences  crowded  at  the  tips  of  branches. 

8.  Lateral  veins  ascending,  mostly  prominent  (except  in  L.  Ko- 
husl'mna).  : 

9.  Umbels    subsessile   or   short-pedunculate;    peduncles    2-3 
mm.  long.  ! 

I 

10.  Bracts  on  outer  surface   canescent-sericeous   at  apex, ' 
shading  to  brown-pubescent  at  base.  \ 

11.  Lateral  veins  very  prominent;  leaves  obovate,  pubes- 
cent below   39.  i.  acutivena 

11.  Lateral  veins  obscure;  leaves  oblong-elliptic  or  lance- 
olate, glabrescent  to  glabrous   40.  L,  Kohuslciana 

10.  Bracts  pale  brownish-pubescent   41,  L,  Fdberi 

9,  Umbels  pedunculate;  peduncles  4-5  cm,  long. 
10.  Leaves  pubescent  on  lower  surface   42.  L,  elongata 
10.  Leaves   glabrous    or   extremely   glabrescent    on   lower 

surface   42a,  L,  elongata  var,  cuneifolia 

8.  Lateral  veins  not  ascending,  but  nearly  horizontal,  very  ob- 
scure; leaves  glaucous  on  lower  surface   43.  L,  hupehana 
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7.  Inflorescences  not  crowded  at  the  tips  of  branches. 
8.  Leaves  15  cm.  or  more  long. 

9,  Stamens    very    greatly    exserted;    leaves    greyiah-browTi, 
pubescent  on  lower  surface   44,  L.  Dunniana 

9.  Stamens  not  exserted, 

10.  Leaves   and  branchlets   ferrugineous-pubescent   
45.  L,  mekongensis 

10.  Leaves  and  branchlets  glabrous  to  glabrescent 
46a.  Z.  viridis  var.  Clemensii 

8,  Leaves  less  than  12  cm.  long. 

9.  Inner  pairs  of  bracts  cano-sericeous;   outer  brown-pubes- 
cent ;  leaves  very  pale  green   46.  L.  viridis 

9.  Inner  pairs  of  bracts  not  differentiated  from  outer, 

10.  Leaves   oblong-linear,  narrowly  or   oblong-lanceolate; 
secondary    venation    obscure    above ;     inflorescence 

short-racemose   47.  L,  iteodaphne 
10a.  Leaves  subacuminate ;  venation  inconspicuous.... 
  47a.  X,  iteodaphne  f,  chineifisis 

10.  Leaves  not  oblong-linear  or  oblong-lanceolate. 
11.  Leaves  oblanceolate,  obtuse, 

12.  Loaves  usually  less  than  7  cm.  long,  glaucous  and 
obscurely    reticulate    below 

34a,  L.  rotundifolia  var.  oblong  if  oli/i 

12,  Leaves  more  than  7  cm.  long,  variable  in  shape, 
not  glaucous,  but  conspicuously  reticulate  below 

48.  L.  variabilis 

11.  Leaves  lanceolate  or  elliptic. 
12.  Leaves  somewhat  membranaceous,  glaucous   
  48a,  L.  variahilis  var.  oblonga 

12.  Leaves  more  coarse,  less  membranaceous. 
13,  Leaves  glabrous  below   49.  L,  Greenmaniana 
13.  Leaves  pubescent  below. 

14,  Veins  6  or  less  pairs, 

15.  Leaves  greyish-glaucous  or  lightly  pubes- 
cent below;  brownish-pubescent  on  veins 
  50.  L.  lancifolia 

15a.  Umbels  pedunculate;  peduncles  5-6  mm. 
long   50a.  L.  lancifolia  var.  pedicellata 

15.  Leaves  not  glaucous-pubescent  below;   pu- 
bescent on  nerves  at  first,  finally  glabrous 
  51.   Z/.  BaXansae 

14.  Veins  more  than  6  pairs;  leaves  and  branch- 
lets  brown-tomentose  below. . .  .52,  L.  umhellata 

1.  Litsea  auriculata  Chien  &  Cheng,  Contr.  Biol,  Lab,  Sci, 
Soc.  China,  6:  59,  fig.  1.  1931. 

Distribution:  known  only  from  type  locality. 
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China,     chekiang:   S.  S.  Chicn  601;  W.  C.  Cheng  2348,  2349   (syntypes,  Herb. 
Biol.  Lab.  ScL  Soc;  isotypes,  AA)  ;  S,  Chen  518;  W.  C.  Cheng  S152. 

A  large-leaved  Litsea  with  the  auriculate-obovate  leaves  17 
X  13  cm.  approximately,  presenting  an  unmistakable  diagnostic 
character.  The  most  nearly  related  species  is  Litsea  cordata 

Jack,  from  India,  which  is  readily  distinguished  by  its  long- 
racemose  inflorescence.  Litsea  auriculata  Chien  &  Cheng  re- 

sembles also  Actinodaphne  confertifloi'a  Meissn.  from  India 
and  from  western  China,  which  does  not  have  auriculate  leaf- 
bases  and  is  minutely  reticulate  on  both  leaf -surfaces. 

2.  Litsea  populifolia  (Hemsl.)  Gamble  in  Sargent,  PI.  Wil- 
son. 2:  77.  1914;  Liou,  Laurac.  Chine  Indoch.  172.  1932. 

Lindera  oiovata  Franch,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  s5r.  II.  10:   76. 
1887;  PI.  David.  2:  114,  1888. 

Lindera  populifolia  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:   390.  1891. 

Litsea  longipetiolata  Lecomte,   Bull.   Soc.  Bot.   France,  60:   85.  1913;    Nouv. 
Arch.  Mus.  Hist,  Nat.  Paris,  ser.  V.  5:   88.  1913;  Liou,  Laurac.  Chine  Indoch. 
172.  1932,  syn.  nov. 

Benzoin  ohovatum    (Franch.)   Eehd.  Jour.  Arnold  Arb.  1:   145.  1919;   Chun, 

Contr.  Biol.  Lab.  Sci.  Soc.  China,  I'':   42.  1925. 
Distribution:   Tibet  and  western  China. 

Tibet. 

petiolata  not  seen,  Paris). 

Lindera  ohovata  and  syntyp 

China,     yunnan:   J.  M.  Delavay  188,  5163  (syntypeg  of  Litsea  longipetiolata, 
iyntype 

52272, — szechuan:  E.  Faber  55  (type  of  Lindera  populifolia,  Kew;  isotype,  N 
F.  T.  Wang  22758;  T,  T.  Yil  509,  534;  W,  P.  Fang  2153,  2399. 

This  species  is  characterized  by  large,  up  to  10  cm.,  orbici: 
or  obovate  leaves  which  have  very  long,  up  to  6  cm.,  slender 
petioles.  Lecomte,  in  making  the  new  combination  under  Lit- 

sea, proposed  a  new  name  since  Nees  had  already  published  a 
Litsea  ohovata  in  reference  to  an  entirely  different  plant.  The 
differences  between  the  types  of  Litsea  longipetiolata  and  L. 
populifolia  represent  a  degree  of  variation  among  individuals 
of  the  same  species.  There  seems  to  be  no  valid  character 
which  separates  the  two. 

3.  Litsea  mollifolia  Chun,  Sunyatsenial:  236.  1934. 
Litsea  mollis  Ilcmsl,  Jour.  Linn.  Soc.  Bot.  26:  383.  1891;  Chun,  Contr.  Biol. 

Lab.  Sci.  Soc.  China,  1^:  60,  1925;  Liou,  Laurac.  Chine  Indoch.  186.  1932; 
non  Litsea  mollis  (Bl.)  Boerl.  in  Handl.  Fl.  Ned.  Ind.  3:   141.  1900. 
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Distribution:  western  and  central  China. 

China,  HUPEn:  A,  Henry  3177,  443d,  5035  (syntypos,  Kew;  isotypes^  AA),  1026 
(syntype  not  seen,  Kew)  ;  C.  S,  Fan  ̂   Y,  F.  Li  187, — kweichow:  A.  N,  Steward, 
C.  r.  Chiao  ̂   K,  C.  Cheo  349. 

Tlie  species  is  difficult  to  separate  from  L.  Cubeha  Pers.  and 

L.  euosma  "W,  W.  Sm.    For  complete  discussion  see  the  latter 
species. 

4.  Litsea  euosma  W.  W.  Sm.  Notes  Bot.  Gard,  Edinb.  13: 
166,  1921;  Liou,  Laurac.  Chine  Indoch.  187.  1932. 

Distribution:  French  Indo-Cliina,  Burma  and  western  China. 
CniNA.  YUNNAN:  G.  Forrcst  9333,  7858,  15951  (syntypes,  Edinburgh;  isotypes, 

AA);  G.  Forrest  12101,  17947  (syntypes  not  seen,  Edinburgh);  J.  F.  EocTc  7361, 
7736;  H.  T.  Tsai  54981,  56872,  5678g. 
French  Indo-China.     tonkin:  E.  Poilane  19135. 

A  species  very  difficult  to  separate  from  Litsea  mollifolia 
Chun  and  L.  Cuheha  Pers.  The  fruit  of  Litsea  euosma  W.  W. 
Sm.  is  definitely  globose  apiculate,  and  the  bark  (according  to 
the  original  description,  and  some  of  the  dried  specimens  still 
retain  it)  has  a  lemon-like  fragrance.  The  fruit  of  L.  Cuheha 
is  spherical,  with  no  pronounced  apicule,  and  the  bark  is  re- 

ported to  be  aromatic,  hence  the  name  L.  citrata  Bl.  applied  to 
the  specimen  from  Java.  The  type  specimens  of  L.  mollifolia 
have  a  turpentine-like  odor ;  the  fruit  is  subglobose  with  no  ap- 

parent apicule ;  the  leaves  seem  to  be  less  attenuately  acumi- 
nate at  the  apex  than  those  of  L.  euosma.  Litsea  Cuheha  is  gla- 

brous to  glabrescent ;  L.  euosma  is  somewhat  pubescent ;  and 
L.  mollifolia  extremely  softly  pubescent.  As  for  distribution, 
Litsea  Cuheha  is  widespread  in  southern  Asia  and  the  adjacent 
islands.  Litsea  euosma  is  prevalent  in  western  China,  Siam, 
and  Burma.  Litsea  mollifolia  is  found  in  central  and  western 
China,  and  possibly  in  the  east-central  provinces. 

5.  Litsea  Cubeba  (Lour.)  Pers.  Syn.2:  4.  1807;  Chun,  Contr. 
Biol.  Lab.  Sci.  Soc.  China,  1^:  57.  1925;  Rehd.  Jour.  Arnold. 
Arb.  11:  157.  1930;  Liou,  Laurac.  Chine  Indoch.  184.  1932; 
Merr.  Trans.  Am.  Philos.  Soc.  n.  ser.  24:  16G  (Comm.  Loureiro 
Fl.  Cochinch.).  1935. 

Laurus  Cuheha  Lour.  Fl.  Cochinch.  1:   252.  1790;  ed.  2,  310.  1793. 
Litsea  citrata  Bl.  Bijdr.   565.  1825;   Hemsl.  Jour.  Linn.   Soc.  Bot.   26:   379. 1891. 
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Litsea  mollis  Hemsl.  var.  gldhrata  Diels,  Engler's  Bot.  Jahrb.  29:  349.  1900, 
Litsea  mollifolia  Chun  var.  gldbrata  (Diels)  Cliun,  Sunyatsenia,  1:  237.  1934, 

S3ni.  nov. 
For  complete  synonomy  see  Eehder,  I.e. 

DiSTKiBUTiON :  India  to  China  and  Malaysia. 

French  Indo-China.  tonkin:  J.  Loureiro  (type  not  seen,  Brit.  Mus.) ;  A. 
Fetelot  5569.  \ 

China,  szechuan:  F,  T.  Wang  2249S,  23341;  W.  P.  Fang  1069,  1199,  S186, 

2213,  3065.— YUNNAN:  A.  Henry  11326,  11395,  12838;  H.  T.  Tsai  50894,  51202, 
51329,  51438,  51530,  51668,  51807,  54264,  55122,  55201,  55377,  58872,  59035, 

59643,  59741,  60013,  60593,  62118.— kwangsi  :  W.  T.  Tsang  22903,  21183,  21535, 

21768;  A.  N.  Steward  #  H.  C.  Cheo  2,  847,  727,  555.— fukien:  J.  L.  Gressitt  1716. 

KiANGSi:  S.  K.  Lau  4461,  S99g.— Hainan  :  F.  C.  How  70830,  71773;  W.  T.  Tsang 
187,  838;  N.  K.  Chun  ̂   C.  L.  Tso  43730;  C.  Wang  33336,  34881,  35380;  H.  Y.  Liang 

63461,  64180,  64315,  64717,  66059. 

Many  specimens  more  were  seen  but  only  a  few  of  the  nuniLers  are  cited  above. 

An  extremely  variable  well-known  species  which  is  wide- 
spread, occurring  throughout  southern  Asia  and  as  far  south 

as  Java.  It  is  often  confused  with  Litsea  euosma  W.  "W.  Sm. 
and  L.  mollifolia  Chun.  A  detailed  discussion  is  given  under 
L.  euosma  W.  W.  Sm. 

6.  Litsea  Forrestii  Diels,  Notes  Bot.  Gard.  Edinb.  5:  244. 

1912;  Liou,  Laurac.  Chine  Indoch.  163.  1932. 
Distribution  :  western  China. 

China,    tunnan:  G^.  i^orrest  57^  (type  not  seen,  Edinburgh). 

Litsea  Forrestii  was  described  from  immature  specimens. 

Diels  states  that  the  species  is  easily  recognized  by  the  long 

peduncles  of  the  inflorescence.  The  following  numbers  with 

these  characteristically  long  peduncles  are  cited  as  possibly  be- 
longing to  this  species :  from  Yunnan,  J.  P.  Rock  8036,  8126; 

C.  Schneider  4022;  from  Kweichow,  J.  Esquirol  738^;  from 
Kwangsi,  A.  N.  Steward  S  H.  C.  Cheo  12. 

7.  Litsea  sericea  (Nees)  Hook.  f.  Fl.  Brit.  Ind.  5:  156.  1886; 

Chun,  Contr.  Biol.  Sci.  Soc.  China,  1^:  60.  1925;  Liou,  Laurac. 
Chine  Indoch.  186.  1932. 

TetrantJiera  sericea  Nees  in  Wall.  PI.  As,  Ear,  2:  67.  1831. 

*  Litsea  spec.  Allen,  Jour.  Arnold  Arb.  17:  330.  1936. 

lAndera  EsquiroUi  L6vl.   Fedde,   Rep.    Spec.   Nov.    9:   327.  1911;    Fl.   Kouy- 
Tcheou,  219.  1914,  as  synonym  of  Lindera  praecox  Bl. 
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Distribution:  India  and  western  China. 

India,  nepal:  N.  Wallich  2545 A^  (isoty 
China,    szechuan  :   T.  T.  Yii  489. 

A  species  often  confused  with  hinder  a  umhellata  Thunb.  in 

the  fruiting  stage,  but  distinguished  by  the  glabrous  or  nearly- 
glabrous  winter  buds ;  the  more  chartaceous  leaves  finely  but 
distinctly  reticulate  below,  less  so  above;  and  by  the  smaller 
fruits  only  4-5  mm.  long,  borne  on  very  slender  pedicels. 

8.  Litsea  Veitchiana  Gamble  in  Sargent,  PI.  Wilson.  2:  76. 

1914;  Chun,  Contr.  Biol.  Lab.  ScL  Soc.  China,  1«:  59.  1925; 
Liou,  Laurac.  Chine  Indoch.  182.  1932. 

Distribution  :  western  China. 

China,     szechuan:   Veitch  Exped.  4426;  E.  H.  Wilscm.  3672  (syntypes,  AA). 

It  is  my  opinion  that  the  two  specimens  cited  above  are  not 
conspocific.  The  color  of  the  pubescence  is  different.  No.  4426 
has  long  ferrugineous  pubescence;  no.  3672  has  light  tawny 
pubescence.  The  veins  of  no.  3672  are  straight,  evenly  pinnate, 
those  of  no.  4426  are  crooked  and  irregularly  pinnate.  The 
leaf  shape  in  general  of  no.  3672  is  the  more  lanceolate  of  the 
two.  Liou  has  seen  a  t  specimen  that  is  a  satisfactory  match 
(Chen  no.  5839)  for  the  species.  He  does  not  mention  leaf 
characters  in  his  description,  so  it  is  not  clear  which  of  the  syn- 
types  the  latter  matches.  Until  more  abundant  material  comes 
in  from  Yunnan,  I  will  merely  call  attention  to  the  apparent 
dissimilarity  between  the  two  specimens  cited  as  types. 

9.  Litsea  moupinensis  Lecomte,  Bull.  Soc.  Bot.  France,  60: 
84.  1913;  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  ser.  V.  5:  88. 
1913;  Liou,  Laurac.  Chine  Indoch.  187.  1932. 

Lindera  puherula  Franch,  PI.  David.  2:  115.  1887;  Nouv.  Arch.  Mus.  Hist. 
Nat.  Paris.  s6r.  II.  10:   77.  1887. 

Benzoin  puberulum  (Franch.)   Eehd.  Jour.  Arnold  Arb.  1:   145.  1919;   Cliun, 

Contr.  Biol.  Lab.  Sci.  Soc.  China,  1":  41.  1925. 
Distribution:  Tibet  and  western  China. 

Tibet,     moupin:   J.  David  in  1869  (type,  Paris). 
China,    yunnan:  F.  T)ucloux  4508;  P.  Fargcs  617  (syntypes  not  seen,  Paris). 

*  I  have  not  seen  any  of  the  Wallich  specimens  which  are  the  types  of  Nees*  species 
treated  in  the  present  paper.  However,  I  have  borrowed  the  isotypes  from  Kew.  At 

the  death  of  Nees,  the  latter 's  herbariura  was  divided  and  sold.  The  Laurineae  be- 
came  a  part  of  the  Zschok  herbarium  which  at  that  time  was  somewhere  in  Austria. 
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Franchet  states  that  Lindera  puherula  Franch.  is  similar  to 

Lindera  Griffithii  Meissn.  and  Lindera  sericea  BL,  differing, 

however,  in  the  adult  branches  being  covered  with  a  very  fine 

close  pubescence.  This  is  another  case  where  it  is  practically 

impossible  to  match  the  S  and  9  specimens.  It  is  my  belief 
that  some  of  the  fruiting  specimens  of  Lindera  umhellata 

Thunb.,  reported  from  Yunnan  and  Szechuan,  are  not  linderas 

but  belong  to  Litsea  moupinensis  Lecomte.    I  have  seen  in  no r 

collection  from  the  western  provinces  of  China  a  S  specimen 
of  Lindera  umhellata.  Plenty  have  been  collected  from  Japan 
and  from  eastern  and  even  northern  China.  This  discrepancy 

must  eventually  be  accounted  for,  and  it  may  be  that  the  above 
suggestion  will  be  the  solution.  When  Lecomte  recognized  the 
above  plant  as  a  Litsea,  he  had  to  adopt  a  new  name  because  of 
the  earlier  Litsea  puherula  Miq. 

10.  Litsea  pungens  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  384. 

1891j  Gamble  in  Sargent,  PI.  Wilson.  2:  76.  1914;  Chun,  Contr. 

Biol.  Lab.  Sci.  Soc.  China,  1^:  59.  1925;  Lion,  Laurac.  Chine 
Indoch.186.  1932. 

Distribution:  -western  and  central  China. 

China,  hupeh:  A,  Henry  230,  1302  (syntypes  not  seen,  Kew),  3617,  3617B, 

6294  (syntypes,  Kew;  isotjT)es,  Gray)  ;  E,  C.  Chow  372,  55^.— szechuan  :  A,  Henry 

5579  (syntype  not  seen,  Kew). — kweichow:  A.  N.  Steward,  C.  F.  Chiao  4"  B.  C. 
Cheo  35. 

A  species  distinctive  because  of  the  fine  textnre  of  the  ellip- 

tic leaves  and  the  very  small  (3  mm.  diam.)  globose  fruit,  sub- 
tended by  a  calyx  scarcely  enlarged. 

11.  Litsea  ichangensis  Gamble  in  Sargent,  PL  Wilson.  2:  77. 

1914;  Chun,  Contr.  Biol.  Lab.  Sci.  Soc.  China,  V:  58.  1925; 
Liou,  Laurac.  Chine  Indoch.  180.  1932. 

Distribution:  known  only  from  type  locality. 

China,  hupeh:  E,  H.  Wilson  297;  Veitch  Exped,  3d  (syntypes  not  seen,  Kew)  ; 

E.  H.  Wilson £98  (syntype,  Kew;  isotype  AA). 

The  species  resembles  the  Genus  Cinnamomiim  in  the  fre- 
quent occurrence  of  glands  in  the  axils  of  the  veins  on  the  under 

surfaces  of  the  leaves,  and  in  the  spicy  lemon-like  odor  of  the 
bark  and  leaves.  The  latter  are  ovate,  obtuse  and  very  small, 
usually  under  4  cm.  long. 
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12.  Litsea  Chenii  Lieu,  Laurac.  Chine  Indocli.  183.  1932. 

Distribution:  known  only  from  type  locality. 

CniN"A.    szechuan:  S.  Chen  7091  (type  not  seen,  Paris). 

Liou  states  that  this  species  is  similar  to  Litsea  ruhcscens 
Lecomte  but  differs  in  the  disposition  of  the  anthers  of  the 
third  cycle  of  stamens,  the  pubescent  filaments,  the  larger 
leaves  which  are  pubescent  below,  and  the  more  numerous 
secondary  nerves.  He  states  also  that  it  is  near  Litsea  molli- 
folia  Chun,  but  has  solitary,  larger  umbels,  larger  leaves,  etc. 

13.  Litsea  Chunii  Cheng,  Contr.  Biol.  Lab.  Sci.  Soc.  China,  9: 
196,  fig.  19.  1934. 

F 

u 

Distribution:  known  only  from  type  localities. 

China,  szechuan:  W.  C.  Cheng  672  (sj-ntype  not  seen,  Fan  Mem.  Inst.  Biol.  f). 
— sikianq:  W.  C.  Cheng  117S  (syntype  not  seen,  Fan  Mem.  Inst.  Biol.  ?)  ;  W.  C. 
Cheng  924,  926  (paratype,  Fan  Mem.  Inst.  Biol.). 

Chen  places  this  species  near  Litsea  pungens  Hemsl.,  from 
which  it  differs  in  the  usually  smaller  elliptic-lanceolate  leaves 
almost  glabrous  beneath,  even  when  young;  in  the  oblong  or 
ovate-oblong  perianth  lobes  and  glabrous  stamens ;  and  in  the 
ovoid  fruit.    I  have  seen  no  representative  of  this  species. 

14.  Litsea  rubescens  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat. 
Paris,  ser.  V.  5:  86.  1913;  Liou,  Laurac.  Chine  Indoch.  183. 
1932. 

Distribution:  western  China. 

China,     kient  chang:  A.  F.  Lrgendre  1385  (type  not  seen,  Paris), 

14a.  Litsea  rubescens  Lecomte  var.  yunnanensis  Lecomte, 
Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  ser.  V.  5:  86.  1913;  Liou, 
Laurac.  Chine  Indoch.  183.  1932. 

Distribution  :  western  China. 

China,  yunnan:  J.  M.  Belavay  4020  (typo,  Paris). — szechuan:  W.  P.  Fang 
808. — kweichow:     W.  Y.  Chun  7338, 

Both  the  species  and  the  variety  are  characterized  by  the 
buds  being  extremely  apiculate  before  anthesis.  The  variety 
has  round  leaves  that  are  longer  than  those  of  the  species.  The 
leaves  of  the  species  are  4-6  cm.  lone:,  1.7-2.2  cm.  broad. 
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14b.  Litsea  mbescens  Lecomte  f.  tonkinensis  Lion,  Lanrac. 
Chine  Indoch.  183.  1932. 

Distribution:  French  Indo-China. 

French  Indo-China.    tonkin:  E.  Poilane  126^5  (type  not  seen,  Paris). 

This  differs  from  var.  yunnanensis  in  having  longer  leaves 
and  longer  fruiting  pedicels. 

I 

15.  Litsea  verticillata  Hance,  Jour.  Bot.  21:  356.  1883; 
Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  386.  1891;  Chun,  Contr.  Biol. 

Lab.  Sci.  Soc.  China,  1^:  65.  1925;  Liou,  Laurac.  Chine  Indoch. 

171.  1932;  Merr.  Lingnan  Sci.  Jour.  16:  190.  1937.  ' I 

Litsea  mnltiumbellata  Lecomte,  Nouv,  Arch.  Mus.  Hist.  Nat.  Paris,  ser.  V.  5: 

85.  1913;    Fl.    Gen.    Indoch.    5:  133.  1914;    Liou,   Laurac.    Chine    Indoch. 

17L  1932.  ' 

Litsea  hrevipetiolata  Lecomte,  Fl.  G6n.  Indoch.  5:   132.  1914,  pp. 

Distribution:   French  Indo-China  to  China. F  I 

Chin"A.  k-wangtung:  B.  C.  Henry,  Herb.  Hance  22051  (type  of  Litsea  verti- 

cillata, Brit.  Mus.);  C.  0.  Levine  559.— Hainan:  8.  K.  Lau  1502,  2581,  3828; 

H.  Fung  20407 ;  H,  Y.  Liang  62626,  62149,  63520.    Numeroua  other  collections  have 
been  examined.  ' 

French  Indo-China.     tonkin:  D.  Bois  230  (syntype  of  Litsea  hrevipetiolata, 
Paris). 
AA). 

This  Species  is  extremely  variable  in  leaf  structure  and  in  in- 
florescence. Typical  Litsea  verticillata  has  branchlets  densely 

f  errugineous-hirsute,  finally  glabrous ;  leaves  verticillate,  pen- 

ninerved,  subsessile,  lanceolate  or  lanceolate-oblong,  base  ob- 
tuse, apex  gradually  acuminate,  hirtellous  to  glabrous  above, 

venation  ferrugineous-hirtellous  below,  bracts  of  inflorescence 
cano-sericeous  on  the  outside.  These  characters  are  all  vari- 

able :  the  degree  which  the  leaves  are  sessile,  the  leaf  base,  the 

leaf  shape,  venation  and  pubescence,  and  the  length  of  the  pedi- 
cels of  the  inflorescence.  There  is  an  intergradation  of  all  of 

these,  also,  to  be  found  on  an  examination  of  numerous  her- 
barium specimens.  The  following  varieties  which  have  been 

retained  represent  the  extremes  of  variation  within  the  species. 

15a.  Litsea  verticillata  f.  annamensis  (Liou),  comb.  nov. 

Litsea 

mvltiAJumb ellata  Lecomte  f.  annamensis  Liou,  Laurac.  Chine 

1932. 
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Distribution:  French  Indo-China  and  China. 

Frknch  Indo-China.    annam:  E.  Poilane  7647  (type,  Paris;  photo.,  AA). 
China,    yunnan:  H.  T.  Tsai  61180,  61S79,  61501,  61613. 

It  is  with  some  hesitation  that  I  have  included  the  Yunnan 

specimens  under  this  variety,  since  I  have  only  the  photograph 
of  the  type  for  comparison.  The  leaves  of  the  former  seem  to 
be  on  the  whole  rather  more  acuminate,  and  the  umhels  some- 

what shorter  in  several  cases.  The  venation  and  pubescence, 
as  far  as  can  be  judged,  agree  with  the  variety.  Liou  gives  as 
a  diagnostic  character  the  size  of  the  umbels  as  8  mm.  before 
anthesis.  This  increase  in  size  seems  to  be  prevalent  in  the 
verticillata  group,  and  does  not  therefore  have  a  great  deal  of 
value  as  a  varietal  character.  The  number  of  flowers,  which  he 
gives  as  five,  is  variable  also.  Likewise,  leaf -length  varies. 
The  very  loose  reticulation  is  a  distinctive  character. 

15b.  Litsea  verticillata  var.  brevipes  Merr.  &  Mete,  in  Ling- 
nan  Sci.  Jour.  16:  81.  1937. 

Distribution:  China. 

China,  kwangtunq:   W.  T.  Tsang  16602  (type,  Lingnan  TJ.;  isotype,  NY). 

This  is  very  similar  to  var.  hrevipefiolata  (Lecomte)  Allen 
in  that  the  leaf  bases  are  the  same.  The  inflorescence,  how- 

ever, is  sessile. 

15c.  Litsea  verticillata  Hance  var.  brevipetiolata  (Le- 
comte), comb.  nov. 

Litsea    hrevipctiolata    Lecomte,    Fl.    Gen.    Indoch.    5:   132.  1914,    pp.;    Liou, 
Laurac.  Cliine  Indoeli.  172.  1932. 

Distribution  :  French  Tndo-Cliina. 

French   Indo-Ciiina.     tonkin:    H.   Bon  3311    (syntype,   Paris);    Mouret,  B. 

having  a  less  dense  pubescence). 

typ 

I  have  seen  only  two  of  the  four  types  on  which  Lecomte 
based  his  description  of 

No 

to  be  typical.  Bois  No.  230,  also  from  Tonkin,  is  a  typical  Lit- 
sea verticillata  described  from  Kwangtung.  The  petioles  vary 

in  length,  and  the  leaves  are  acute  at  the  base,  with  the  typical 
nnder-surface,  venation  and  pubescence  typical  of  the  latter 
species.    In  Litsea  brevipetiolata  the  leaves  are  rounded  at  the 
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base,  abruptly  contracted  or  subauriculate,  and  in  L.  verticil- 
lata,  obtuse  or  sometimes  subrotund. 

i 

16.  Litsea  honghoensis  Liou,  Bull.  Soc.  Bot.  France,  80:  567. 
1933. 

I 
I 

Litsea  wenshanensis  Hu,  Bull.  Fan  Mem.  Inst.  Biol.  5:  308.  1934;  Hu  in  Ha 

syn 

Ch 
China. Fan 

wensh 

NY 

type,  AA). 

This  Yunnan  species  is  distinguished  by  its  large  (10-13  cm. 

long  X  4-6  cm.  broad),  coriaceous,  oblong-elliptic  to  obovate 

leaves,  yellow-green  above,  glaucous  below,  the  veins  red  to 

yellow.    The  inflorescence  consists  of  numerous  fascicled  or 
solitary  umbels. 

Liou,  in  1933,  has  tentatively  described  Litsea  1  honghoensis. 

He  has  only  9  flowers.  He  gives  no  collector.  The  title  indi- 
cates that  the  species  is  from  Yunnan.  By  chance,  I  found  the 

type  specimen  so  labeled  in  the  N.  Y.  Herb.  There  is  no  differ- 
ence apparent  between  the  two  species  L.  honghoensis  and  L. 

wenshanensis,  the  latter  automatically  falling  into  synonymy 
under  the  former. 

17.  Litsea  grandifolia  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat. 

Paris,  ser.  V.  5:  87.  1913;  Fl.  Gen.  Indoch.  5:  141.  1914;  Liou, 
Laurac.  Chine  Indoch.  175.  1932. 

Distribution:  known  only  from  type  locality. 

French  Indo-China.    cochinchina:  L.  Pierre  5149  (type,  Paris). 

This  seems  to  be  near  Litsea  haviensis  Lecomte,  or  its  va- 

riety szemao'is  (Liou)  Allen,  but  the  leaves  are  much  larger, 
and  the  fruit  is  borne  in  clusters  on  a  longer  peduncle. 

18.  Litsea  GrifRthii  Gamble  var.  annamensis  Liou,  Laurac. 
Chine  Indoch.  193.  1932. 

DiSTEiBUTiON :   French  Indo-China. 

French  Indo-China.    annam:  E,  Poilane  105£d,  16581  (syntypes,  Paris)  ;  J.  4' 
M.  S.  Clemens  4242. — tonkin:   E.  Poilane  13132  (syntype,  Paris), 
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Both  the  species  and  the  variety  are  very  striking  plants 
with  large  coriaceous  elliptic  leaves  10-15  cm.  in  length,  5-8 
cm.  broad,  greenish  yellow  above,  very  pale  below,  lightly  cov- 

ered with  reddish  pubescence,  the  veins  ascending-arcuate  and 
densely  f errugineous-tomentose. '  The  branchlets  and  petioles 
also  are  densely  appressed-tomentose.  The  differences  be- 

tween the  species  and  the  variety  as  given  by  Liou  seem  to  be 
differences  in  degree  of  variation.  Without  examining  all  of 
the  specimens  cited  both  for  the  species  and  the  variety,  the 
true  status  of  the  variety  in  relation  to  the  species  cannot  be 
ascertained. 

19.  Litsea  Clemensii,  spec.  nov. 
Arbor  parva,  ramulis  teretibus  rubescentibus  striatulis  ex 

pubeseentibus  glabrescentibus.  Folia  opposita,  satis  coriacea, 
oblongo-elliptica,  12-20  cm.  longa,  4-5.5  cm.  lata,  acuta  vel  acu^ 
minata,  supra  inconspicue  subtus  prominenter  reticulata,  ex 
glabrescentibus  glabra,  margine  laxe  undulata,  penninervia, 
nervis  8-10  arcuatis,  supra  inconspicuis  subtus  elevatis,  peti- 
olis  8-22  mm.  longis,  glabrescentibus.  Inflorescentia  subum- 
bellata,  solitaria,  pauciflora,  axillaris  vel  subterminalis,  brevi- 
ter  pedunculata.  Flores  S  et  9  ignoti.  Fructus  late  ollip- 
soideus,  10  mm.  longus,  8  mm.  latus,  cupula  3^  mm.  longa,  6- 
8  mm.  lata,  pateriformi,  matura  utrinque  glabra  sessili. 

Distribution:   French  Indo-China. 

French  Indo-China.    annaai:  J.  ̂   M.  S.  Clemens  3268  (type,  AA). 

The  sessile  subumbels,  of  which  only  1  or  2  flowers  develop 
mature  fruit,  present 

the 

most  part,  two  mature  fruits  are  seen  side  by  side  at  maturity 
This  species  is  named  for  the  late  Chaplain  and  Mrs.  Cle 

mens  who  have  contributed  largely  to  our  Indochinese  collec tions. 

Litsea  baviensis  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat 
ser.  V.  5:  87.  1913;  Fl.  Gen.  Indoch.  5:  142.  1914:  Liou 

Laurac.  Chine  Indoch.  176.  1932 

Chino 

syn, 
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Distribution:  China  and  French  Indo-China. 

Fkench  Indo-China.     tonkin:  Mont  Bavi,  B.  Balansa  2401   (type  of  L.  ha- 

viensis,  Paris;  photo,  and  fragm.,  AA).— annam:  E.  Poilane  22073,  23750. 
China. Manila 

type,  AA);  E.  Fenzel  90;  W.  T.  Tsang  ̂   H.  Fung  575,  619;  W.  T.  Tsang  692; 

S.  E.  Lau  1620,  2927,  3600,  3861;  F,  C.  How  70389,  72160;  H.  Y.  Liang  62439, 

64288,  64910;  C.  Wang  33535,  33541,  34315,  35289. 

The  above-mentioned  species  is  characterized  by 

oblong  or  lanceolate  leaves  up  to  20  cm.  long,  yellow-green 

above  and  glaucous  below.  The  black  glabrous  fruit  is  en- 
closed in  a  large  fleshy,  greyish  truncate  verrucose  cupule  or 

induvium  which  is  glabrous.  Liou  suggests  the  similarity  of 

the  two  species  but  keeps  them  distinct  because  of  more  visible 
veins  on  the  lower  surface  of  L.  haviensis  Lecomte,  and  its 

longer  peduncles.  I  have  the  types  of  both  before  me,  and  the 

differences  do  not  seem  important  enough  to  warrant  retain- 
ing  them  as  separate  species. 

20a.  Litsea  baviensis  Lecomte  var.  szemaois  (Liou),  comb 
nov. 

Litsea  Pierrei  Lecomte  var.  szemaois  Liou,  Laurac.  Chine  Indoch.  174.  1932. 

Distribution:  known  only  from  type  locality. 

China,    yunnan:   Szemao,  A.  Henry  12025  (type  of  L.  Pierrei  szemaois,  NY; 

isotype,  AA). 

Liou  mentions  the  similarity  of  the  variety  to  Litsea  Mac- 

lurei  Merr.  (now  L.  haviensis  Lecomte),  which  seems  to  be  a 
nearer  relation  than  L.  Pierrei  Lecomte.  The  leaf  characters 

certainly  do  not  resemble  those  of  the  latter.  The  inflorescence 
of  L.  haviensis  Lecomte  is  fasciculate  while  in  the  variety 

szemaois  Liou,  it  is  of  a  racemose  type.  The  latter,  however, 

is  quite  distinct  from  that  of  L.  Pierrei  Lecomte,  the  raceme  of 

which  breaks  up  into  numerous  individual  flowers.  In  the  va- 

riety, the  ultimate  branchlets  consist  of  several-flowered  um- 
bels. Of  the  two  types  of  inflorescence,  the  latter  has  a  closer 

affinity  to  the  fascicle  than  the  racemose  type  of  L 
Lecomte has  been  transferred 

haviensis  Lecomte 

21.  Litsea  chartacea  (Nees)  Hook.  f.  Fl.  Brit.  Ind.  5:  170 
1886. 
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Tetranthera  chartacea  Wall,  ex  Neea  in  Wall.  PL  As,  Ear.  2:  67.  1831;  3:  30. 
1832. 

Litsea  EberJiardtii  Liou,  Laurac.  Cliine  Indoch.  181.  1932,  syn.  nov. 
Litsea  haviensis  Lecomte  var.  venulosa  Liou,  Laurac.  Chine  Indoch.  177.  1932, 

syn.  nov. 

DiSTEiBUTiON :  India  through  French  Indo-China  to  western  China. 
India.  Nepal :  N.  Wallich  2531  (isotype  of  Tetranthera  chartacea,  Kew,  see 

footnote,  p.  370). — E.  Himalaya:  W.  Griffith  4292. 
French  Indo-China.  tonkin:  P.  Eberhardt  4950  (type  of  Litsea  Eberhardtii, 

Paris;  photo.,  AA)  ;  E.  Poilane  13117. — annan:  E.  Poilane  10697  (type  of  Litsea 
haviensis  var.  venulosa,  Paris;  photo.,  AA). 

China,    yunnan:  Szemao,  A.  Henry  12013. 

Although  the  photograph  alone  of  Litsea  EberJiardtii  Liou 
is  at  hand  there  seems  no  doubt  that  this  plant  is  conspecific 
with  Litsea  chartacea  from  Nepal.  The  type  of  Litsea  havien- 

sis Lecomte  var.  venulosa  Liou  agrees  perfectly  with  the  latter. 
The  question  of  reticulation,  which  does  not  show  in  detail  in 
the  photograph,  is  not  mentioned  in  the  description  of  L.  Eber- 

hardtii, but  the  type  of  L.  Eberhardtii  var.  suhtriplinervis  Liou 
shows  a  reticulation  similar  to  that  of  L.  chartacea  (Nees) 
Hook.  f.  It  seems  a  reasonable  assumption  that  a  like  situa- 

tion obtains  in  the  species  proper.  Poilane  13117,  from  Ton- 
kin, cited  by  Liou  under  Litsea  haviensis  Lecomte,  is  a  fruiting 

specimen  showing  no  similarity  to  the  fruit  of  the  latter.  The 
leaves  in  every  respect  correspond  to  those  of  L.  chartacea. 
Both  the  type  of  L.  Eberhardtii  Liou,  and  Poilane 's  fruiting 
specimen  were  collected  in  the  vicinity  of  Hanoi,  Tonkin ;  the 
former  in  the  province  of  Vinh-yen,  to  the  north,  the  latter  near 
Chobo,  to  the  southwest. 

21a.  Litsea  chartacea  (Nees)  Hook.  f.  var.  subtriplinervis 
(Liou),  comb.  nov. 

Litsea  Eberhardtii  Liou  var.  subtriplinervis  Liou,  Laurac.  Cliine  Indoch.  181. 1932. 

Distribution:  known  only  from  type  locality. 
French  Indo-China.    tonkin:  P.  Eberhardt  494 

var.  subtriplinervis,  Paris;  photo,  and  fragm.,  AA). 

(typ 

affinity  between  the  species  proper  and  the  variety  is 
/ident  on  examination  of  the  types,  the  distinguishing 
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character  being  an  approach  to  a  triplinerviate  condition  at 
the  leaf  bases. 

22.  Litsea  lanciUmba  Merr.  Philip.  Jour.  Sci.  23:  244.  1923; 

Liouj  Laurac.  Chine  Indoch.  176.  1932. 

DiSTEiBUTiON :  French  Indo-China   (?)   and  southern  China   (Hainan). 
China,  hainan:  F.  A.  McClure  (C.C.C.)  9353  (type,  Herb.  Manila;  photo., 

AA)  ;  F.  C.  Row  73219;  N.  K.  Chun  ̂   C.  L.  Tso  44354;  C.  Wang  35362;  E.  Y.  Liang 
64800. 

I  have  seen  no  flowers  of  this  species.    The  leaves  are  very 
I 

striking,  long-lanceolate,  acuminate,  more  or  less  glaucous  be- 
low, and  green  above.  Liou  reports  this  as  occurring  in  French 

Indo-China,  but  I  have  found  no  specimen  of  it  in  the  material  I 
have  examined.  ' 

23.  Litsea  longipes  (Meissn.)  Hook.  f.  Fl.  Brit.  Ind.  5:  172. 
1886;  Lecomte,  Fl.  Gen.  Indoch.  5:  141.  1914;  Liou,  Laurac. 
Chine  Indoch.  175.  1932. 

CylicodapTine  longipes  Meissn.  In  DC.  Prodr.  15^;   205.  1864. I 

Distribution":  India  and  French  Indo-China. 
India,  mergui:   W.  Griffith  (type,  Kew) ;  Heifer,  Kew  Distrib.  No.  4281  (cited 

by  Hooker  f.). 

Lecomte  has  reported  this  from  Indo-China,  but  I  have  seen 
no  specimens  from  there.  The  species  has  very  distinctive 
fruit  when  dried,  borne  in  pedunculate  umbels  of  threes,  the 
cupule  being  1.5  cm.  in  diam.,  very  fleshy,  and  the  pedicel  3  cm. 
long.    On  drying  the  cupule  appears  rugose.    The  leaves  are I 

large   (20  x  8  cm.),  coriaceous,  elliptic,  yellow-green  above, 
glaucous  below.    Except  for  the  numbers  cited  above,  I  have 
seen  no  material  of  L.  longipes. 

24,  Litsea  Helf eri  Hook,  f .  var.  laosensis  Liou,  Laurac.  Chine 
Indoch.  180.  1932. 

Distribution:  known  only  from  type  locality. 

French  Indo-China.    laos:  E.  Poilane  £086  (type,  Paris). 

There  does  not  appear  to  be  a  very  close  relationship  be- 
tween the  two  entities.  Liou  emphasizes  the  fact  that  in  the 

variety  the  umbels  are  larger ;  the  leaves  are  larger  and  more 
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coriaceous ;  the  petioles  are  longer ;  the  secondary  nerves  are 
impressed  above,  bnt  show  a  slight  elevation  as  well.  These 
differences  would  be  variations  of  degree  only,  if  the  plants 
were  similar  in  other  respects,  which  is  not  the  case.  The 
leaves  of  the  variety  are  not  symmetrical  in  outline,  while 
those  of  the  species  proper  are  usually  elliptical-ovate. 

25.  Litsea  eugenioides  A.  Chev.  in  Liou,  Laurac.  Chine 
Indoch.  173.  1932. 

Distribution:  known  only  from  type  locality? 

French  Indo-Ciiina.  annam:  A.  Chevalier  S8667 ;  E.  Poilane  3658  (syntypea, raris). 

These  two  numbers  constitute  the  only  material  seen  of  this 
species.  The  nearest  related  species  seems  to  be  Litsea  nitida 
(Nees)  Hook.  f.  from  India.  The  unusual  raised  venation  is 
characteristic  of  both  species.  The  6  inflorescence  of  the 
latter  is  a  full-flowered  raceme.  The  9  inflorescence  is  shorter. 
The  S  inflorescence  of  L.  eugenioides  is  unknown;  the  $  in- 

florescence is  a  short  axillary  cluster  of  umbels  or  merely  iso- 
lated umbels.  The  leaves  of  L.  nitida  are  longer  and  more  slen- 

der, and  the  venation  less  conspicuous  on  the  lower  surface 
than  those  of  L.  eugenioides.  It  is  possible  that  there  is  one 
species  only  represented  here,  but  I  have  for  study  only  a  por- 

tion of  Wallich's  type  of  Tetr  anther  a  nitida  consisting  of  a  ̂  
branch.  Before  making  any  change  of  status  more  material  is 
necessary. 

26.  Litsea  Liyuyingi  Liou,  Bull.  Soc.  Bot.  France,  80:  566, 
fig.  1.  1933. 

Distribution:  known  only  from  type  locality. 
China,    yunnan:  A.  Henry  12839  (type,  NY). 

Liou  has  created,  on  the  strength  of  this  species,  a  now  sub- 
genus Octolitsea,  because  of  the  numerous  stamens  and  the 

eight-parted  perianth.  It  is  a  coarse-leaved  species  not  unlike 
L.  liongJioensis,  but  differing  from  it  in  having  an  inflorescence 
of  panicles  of  cjTnes. 

27.  Litsea  Panamonja  (Nees)  Hook.  f.  Fl.  Brit.  Ind.  5:  175. 
1886 ;  Liou,  Laurac.  Chine  Indoch,  175.  1932. 
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Tetranthera  Fanamonja  Ilamilt.  in  Wallicb  List  No,  2553.  1830. 

Tetranthera  Panamanja  Nees  in  Wall.  PI.  As.  Ear.  2:   67.  1831. 

Distribution:  India  and  French  Indo-China. 

India,  silhet:  iV.   Wallich  2553   (isotype,  Kew,  not  seen;    Gray,  see  footnote 

p.  370). 
French  Indo-Ciiina,    tonkin:  P,  Eherhardt  8241, 

I 

A  large-leaved  penninerved  species  distinguished  by  its 
numerous  racemes  often  6  cm.  long. 

28.  Litsea  Rehderiana,  spec.  nov. 

Arbor  15-18  m.  alta,  ramulis  teretibus  rugosis  viridi-brun- 

neis,  glabris.  Folia  in  apice  ramulorum  verticillata,  subcori- 
acea,  elliptica,  12-17  cm.  longa,  4-6.5  cm.  lata,  acuta,  acuminata 
vel  subacuminata  ad  basin  subrotundata,  utrinque  glabra, 
supra  viridia,  minute  reticulata  sub  lente,  subnitida,  subtus 

pallida,  glaucescentia,  pennincrvia,  ncrvis  7-9-jugis,  supra  pro 
ratione  laminae  coloris  perspicuis  sicut  venulis  flavis,  subtus 

primo  intuito  obscurioribus  sed  prominulis,  petiolis  12-30  mm. 
longis,  glabris  rugosis.  Inflorescentia  coarctata,  racemosa, 
umbellam  simulans.  Flores  S  immaturi,  ut  videtur  generis, 

staminibus  9.  Flores  9  ignoti.  Inflorescentia  fructifera,  3- 
3.5  cm.  longa,  pedicellis  1-1.5  cm.  longis.  Fructus  magnus, 

globosus,  2  cm.  latus,  rugosus,  cupula  glabra  in  sicco,  5-7  mm. 
longa,  10-12  mm.  lata,  in  pedicellum  clavatum   16-20  mm. I 

longum  et  4-6  mm.  crassum,  abrupte  abeunte. 
Distribution:  French  Indo-China. 

French  Indo-China.    annam:  E,  Poilane  24353,  23907  (type,  Paris;  photo,  and 
fragni.,  AA). 

A  very  striking  species  of  Litsea  on  account  of  the  enormous 
globose  fruits  which  are  borne  in  racemose  clusters  on  the 

branches  and  are  subtended  by  a  thick  enlarged  calyx  and  pedi- 
cel, together  forming  a  constricted  funnel-shaped  cupule.  The 

reticulation  of  the  upper  surface  of  the  leaf  is  unusual  in  that 
under  a  lens  it  appears  yellowish,  as  do  the  veins,  against  the 
dark  background  of  the  leaf  blade. 

It  gives  me  great  pleasure  to  name  this  species  in  honor  of 
Prof.  Alfred  Rehder,  Curator  of  the  Herbarium  of  the  Arnold 
Arboretum,  long  renowned  as  an  authority  on  oriental  ligneous 

plants. 
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29.  Litsea  Pierrei  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat. 
Paris,  ser.  V.  5:  83.  1913;  Fl.  Gen.  Indoch.  5:  138.  1914;  Liou, 
Laurac.  Chine  Indoch.  174.  1932. 

Litsea  Vang  Lecomte,  Nouv.  Arch.  Mug.  Hist.  Nat.  Paris,  s6r.  V.  5:  84.  1913; 
Fl.   G6n.    Indocli.    5:  139.  1914;    Liou,   Laurac.    Cliine   Indoch.    175.  1932, 
syn.  nov. 

Distribution:  French  Indo-China. 

French  Indo-China.     cociiiNcniNA:  L.  Pierre  471,  5151   (syntypes  of  Litsea 
Pierrei,  Paris)  ;  L,  Pierre  125  (typo  of  Litsea  Vang,  Paris). 

This  is  a  species  where  the  ovary  is  almost  completely  en- 
closed in  the  enlarged  perianth  tube  or  induvium,  which  in  the 

young  fruiting  stage  enlarges  to  almost  surround  the  fruit. 
In  the  mature  stage,  the  fruit  protrudes  from  the  spread  calyx 
about  one-half  its  length.  This  situation  is  comparable  to  that 
found  in  Litsea  haviensis  Lecomte  from  which  L.  Pierrei  is 
distinguished  by  the  smaller  leaves,  non-verrucose  calyx  and 
oblong  fruit.  It  seems  to  be  a  difference  in  the  age  of  the  fruit- 

ing specimens  which  separates  the  two  species  of  Lecomte,  L. 
Pierrei  and  L.  Vang.  Hence,  I  have  reduced  the  latter  to  L. 
Pierrei  Lecomte. 

29a.  Litsea  Pierrei  Lecomte  var.  grandifolia    (Lecomte), 
comb.  nov. 

Litsea  Vang  Lecomte  var.  grandifolia  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat. 
Paris,  s6r.  V.  5:  84.  1913;  Fl.  Gen.  Indoch.  5:  139.  1914;  Liou,  Laurac. 
Chine  Indoch.  165.  1932. 

Distribution:  knovirn  only  from  type  locality. 

French  Indo-China.    cambodia:  i.  Pierre  51  J^  (type,  Paris). 

This  is  a  very  large-leaved  variety  of  the  species. 

29b.  Litsea  Pierrei  Lecomte  var.  lobata  (Lecomte),  comb, 
nov. 

Litsea  Vang  Lecomte  var.  lobata  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris, 
sor.  V.  5:  84.  1913;  Fl.  Gen.  Indoch.  5:  139.  1914;  Liou,  Laurac.  Chine 
TTidoch.  165.  1932. 

Distribution:  French  Indo-China. 

French  Indo-China.    cambodia:  Ho  Phu-Quoc,  L.  Pierre  5150  (type,  Paris). 

The  species  and  the  variety  are  very  similar.    The  lobing  of 
the  cupule  mentioned  by  Lecomte  is  not  apparent  on  the  sheet 
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of  the  type  at  hand.  The  fruit  of  the  variety  is  more  broadly 

oblong  than  the  fruit  of  the  species.  The  leaves  of  the  variety 
are  more  cuneate  at  the  base  and  the  venation  more  apparent 

on  the  upper  surface.    Otherwise,  the  two  entities  are  similar. } 

} 

30.  Litsea  cambodiana  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat. 

Paris,  ser.  V.  5 :  82,  pi.  5.  1913;  Fl.  Gen.  Indoch.  5:  139,  fig.  12. 
1914;  Liou,  Laurac.  Chine  Indoch.  172.  1932. 

Distribution:  French  Indo-Cliina. 

French  Indo-Ciiina.    cambodia:  Bordermve  (type,  Paris). 

A  coarse  species  which  is  distinctive  because  of  the  ex- 

tremely coriaceous  leaves,  which  are  truly  elliptical,  10-15  cm. 
long  and  4.5-7.5  cm.  broad,  penninerved,  with  nerves  conspicu- 

ous only  below,  spreading  and  ascending  at  the  tips.  The  in- 
florescence is  racemose. 

30a.  Litsea  cambodiana  Lecomte  var.  longiracemosa  Le- 
comte, Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  ser.  V.  5:  82.  1913; 

Fl.  Gen.  Indoch.  5:  141.  1914;  Liou,  Laurac.  Chine  Indoch.  173. 
1932.  : 

DiSTRiBtJTiON :   French  Indo-China.  \ 

French  Indo-Ciiina,    cocniNCiiiNA:  L.  Pierre  ̂ ^9  (type,  Paris). 

30b.  Litsea  cambodiana  Lecomte  var.  multiracemosa  Le- i 

comte,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  ser.  V.  5:  82.  1913; 
Fl.  Gen.  Indoch.  5:  141.  1914;  Liou,  Laurac.  Chine  Indoch.  173. 
1932. I 

Distribution:  French  Indo-China. 

French  Indo-China.    cambodia:  L.  Pierre  1467a  (type,  Paris). 

The  types  of  the  two  varieties  proposed  by  Lecomte 

tainly  show  the  differences  mentioned  by  him  in  the  original 
descriptions,  but  I  feel  very  strongly  that  could  an  abundance 
of  material  from  Indo-China  be  obtained,  the  three  specimens 
cited  above  would  fall  into  a  series  showing  merely  variations 

within  the  siDecies  -ororier.    In  the le  species  proper.    In  the  larger  scope  it  is  possible 
above  species,  Litsea  Pierrei  Lecomte,  and  L.  Vang 

Lecomte  might  together  constitute  a  single  species  with  v 
tions  which  one  might  put  down  as  being  due  to  ecological 
ditions. 



[Vol.  25 
384  ANNALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

31.  Litsea  Thorelii  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat. 
Paris,  ser,  V.  5:  85.  1913;  Fl.  Gen.  Indoch.  5:  137.  1914;  Liou, 
Laurac.  Chine  Indoch.  182.  1932. 

Distribution-:  India  and  French  ludo-China. 
Fkknch  Indo-Chiina.     cochinciiina:  M.  C.  Thorel  SS67  (type,  Paris). 

A  species  with  nearly  linear  leaves,  crowded  at  the  tips  of  the 
branches.  The  inflorescence  consists  of  umbels  reduced  to  one 

flower  subtended  by  a  broadly  spreading  ''involucre."  The 
species  is  similar  to  Litsea  pseudoelongata  Liou,  but  has 
broader  leaves,  sliorter  pedicels,  and  the  bracts  are  covered 
with  brownish  pubescence. 

32.  Litsea  pseudoelongata  Liou,  Laurac.  Chine  Indoch.  179, 
fig.  13.  1932. 

Distribution:  Cliiiia  (Kwangtung  and  Hainan). 
China,     kwangtung;   F,  Tsiang  2590  (type,  NY);  W.  Y.  Chun  7S58  (sterile 

specimen). — Hainan:  F,  C.  How  72869. 

The  IIow  specimen  has  immature  fruit,  too  young  to  com- 
plete the  description.  The  species  recalls  Litsea  Thorelii 

Lecomte,  from  Cochinchina,  but  may  be  separated  from  the 
latter  by  longer,  more  numerous,  more  slender  obtuse  leaves ; 
more  numerous  and  more  spreading  veins,  which  are  less  con- 

spicuous on  the  ui)per  surface ;  and  the  cano-sericeous  bracts 
subtending  the  umbels, 

33.  Litsea  glutinosa  (Lour.)  C.  B.  Rob.  Philip.  Jour.  Sci. 
Bot.  6:  321.  1911;  Chun,  Contr.  Bioh  Lab.  Sci.  Soc.  China  P: 
62.  1925;  Merr.  Enum.  Philip.  Fl.  PL  2:  194.  1923;  Trans.  Am. 

Philos.  Soc.  n.  ser.  24^;  166  (Comm.  Loureiro  FL  Cochinch.). 1935. 

Sebifera  glutinosa  Lour.  Fl,  Cochinch.  638.  1790;  ed.  2,  783.  1793, 
Litsea  Sehifera  Pers.  Syn.  2:   4.  1807   (based  on  Sebifera  glutinosa  Lour.); 

Liou,  Laurac,  Clnne  Indoch.  196.  1932. 
For  complete  synonymy  see  Merrill,  I.e. 

Distribution:   Tropical  Asia  to  Malaysia, 

French  Inbo-Ciiina.    annam:  F.  TF.  Sqnicrs  851;  J.  ̂   M,  S.  Clemens  S247. 
CocHiNCHiNA.  J,  Loureiro    (type   of   Sebifera  glutinosa  not   seen,   Paris,   Brit. Mus.). 

China,    tunnan:  A.  Henry  1222S,  and  12S23  A,  B,  C,  D,  and  F, 
Over  one  hundred  additional  sheets  of  this  species  were  examined,  but  they  will 

not  be  listed  here,  since  the  species  is  very  well  known. 
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There  occurs  in  this  species  variation  in  size  and  shape  of 

leaf,  and  in  the  inflorescence,  which  is  composed  of  many- 
flowered  (8-10)  nmhels.  The  leaves  are  very  jrominently  re- 

ticulate, glabrous  above,  with  varying  degrees  of  pubescence 

below  (usually  extremely  pubescent).  The  flower  perianths 
are  incomplete  through  abortion. 

33a.  Litsea  glutinosa  (Lour.)  C.  B.  Eob.  var.  brideliifolia 

(Hay.)  Merr.  Lingnaam  Agr.  Rev.  1^:  84.  1923;  Lingnan  Sci. 
Jour.  5:  80.  1927. 

Litsea  "brideliifolia  Hay,  Ic.  PL  Formos.  5:   166,  fig.  58b.  1915. 

Teiradenia  'brideliifolia  (Hay.)   Makino  &  NemotOj  Fl.  Jap.  ed.  2,  373.  1931. 
Litsea  Sebifera  Pers.  var.  hrachyphyUa  Hand.-Maz,  Oest.  Bot.  Zeit.  80;  341. 

1931. 

Distribution:  southern  Asia. 

China,  hainan:  N,  Konishi  70  (ty|io  of  Litsea  brideliifolia  not  seen,  Taihoku 

Herb.)  ;  H,  Fennel  4  (type  of  Litsea  Sebifera  var.  braehyphylla  not  seen,  Vienna)  ; 

A.  Henry  8081,  8472;  J.  L.  Gressitt  783, 1417 ;  E.  F.  Liang  63804;  C,  Wang  32724; 

S.  K,  Lau  22, 1583,  3539;  Y,  T slang  429;  W.  T,  Tsang  177,  667;  C.  0.  Levine  1248; 

W,  F.  Chun  15;  F.  A,  McClure  8984.  ' I 

French  Indo-China.  annam:  J.  4'  ̂ -  S,  Clemens  3305. I 

Handel-Mazzetti,  in  a  letter  to  Merrill,  says :  "Litsea  hride- 
liaefolia  has,  from  the  description,  twigs  and  petioles  hirsute, 

my  plant  at  best  puberulent,  leaves  with  acute  base,  7-8  pairs 
of  nerves,  mine  with  mostly  rounded  base  and  5-6  pairs  nerves. 

This  may,  however,  be  variable  and  that  inexactly  described." 
34.  Litsea  rotundifolia  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  385. 

1891. 

Laurtts  rotundifolia  Wall.  List.  no.  2591.   1830,  nomcn  nudum. 
lososte    rotundifolia    Nees    in    Wall.    PI.    As,    Rar.    2:   63.  1831     (based    on 

Tetranthera  rotundifolia  Wall.). 

Tetranthera  rotundifolia  Wall,  ex  Nees  I.e.  in  synon.  (based  on  Laurus  rotundi- 
folia Wall.). 

Actinodapline  chinensis  var.  rotundifolia  Nees,  Syst.  Laurin.  600.  1836   (based 
on  Tetranthera  rotundifolia  Wall.). 

lo^oste   chinensis   var.    rotundifolia   Bl,    Mus.    Bot.   Lugd.-Bat.    1:   364.  1851 
(based  on  Tetranthera  rotundifolia  Wall.). 

Actinodaphne  rotundifolia  Merr.  Lingnan  Sci.  Jour.  15;   419.  1936,  synon.  pp., 

syn.  nov. 

Distribution  :  southern  China. 

China,  N.  Wallich  2591  (isotype  of  lososte  and  Tetranthera  rotundifolia,  not 

seen,  Kew,  see  footnote  p.  370). — kwangtung:  W,  A,  Harland  (type  of  Litsea 
rotundifolia  Hemsl.,  Kew;  photo.,  AA), 
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Except  for  the  specimens  cited  above  I  have  seen  no  mate- 
rial of  the  species  proper.  According  to  the  International 

Rules,  there  is  no  reason  why  Hemsley's  name  should  not  be 
the  one  to  be  used,  even  though  it  by  chance  happens  to  be  the 
same  which  the  transfer  of  the  oldest  specific  epithet  would 

automatically  give  to  the  species.  Inasmuch  as  Hemsley's 
name  was  published  several  years  ago  the  specific  epithet  **ro- 
tundifolia"  cannot  now  be  transferred,  since  it  would  result  in 
a  later  homonjnn.  The  species  is  easily  distinguished  by  the 
rotund  or  ovate  leaves,  obtuse  or  acutish  at  the  apex,  Avith  very 
distinct  venation. 

34a.  Litsea  rotundifolia  Hemsl.  var.  oblongifolia  (Nees), 
comb.  nov. 

Litsea  chinensis  Bl.  BIjdr.  565.  1825,  non  Lam. 

lososte  rotundifolia  Nccs  var.   ohlongifoUa  Nees  in  Hook.  f.  &  Arnott,  Bot. 
Beecliey  Voy,  209.  IS^G  (based  on  Litsea  cliinensis  Bl.), 

Actinodaphne  chinensis  var,  ohlongifoUa  Nees,  Syst.  Laurin.  600.  1836  (based 
on  Litsea  chinensis  Bl.). 

Io2oste  chinensis   Bl.   Mus.  Bot.  Lugd.-Bat.   1:  364.  1851    (based   on  Litsea 
chinens-is  BL). 

Actinodaphne  chinensis  Nees,  Syst,  Laurin.  600.  1836;  Locomte,  Nouv.  Arch. 
Mus.  Hist.  Nat.  Paris,  ser.  V.  5:   93.  1913;  Liou,  Laurac.  Chine  ludoch.  159. 
1932. 

Blume's  type  of  Litsea  chinensis  not  seen,  Leiden. 

Distribution:  southern  and  eastern  China  and  possibly  French  Indo-China. 
China,  kwangtung:  W.  ¥.  Chun  7506  (type,  AA);  C.  0.  Lcvine  8,  431,  567^ 

99S,  1250,  1619,  1622,  18U  (some  of  the  leaves  of  this  specimen  are  very  nearly 
rotund,  others  are  oblong,  which  shows  the  rather  artificial  separation  of  the  va- 

riety from  the  species),  3009,  3064;  C.  0.  Levine  ̂   G.  W.  Groff  85;  W.  T.  Tsang 
16502,  21199,  21210,  21562;  Y,  Tsiang  887,  888,  890,  1502,  iJ^9.— HAINAN:  F.  C. 
How  73606,~fvkien:  H.  H.  Chung  1054,  2175,  2232,  4522,  6871;  S.  G.  Tang 
5347,  6784;  S.  P.  Wong  12298;  0.  Warburg  5839.— kwa^gsi:  R.  C.  Ching  7836 
(very  small-leaved  specimen), 
French  Indo-China.    tonkin:  B.  Balansa  4756? 

The  variety  is  similar  to  tlie  species  except  for  the  leaves  of 
the  former  being  oblong  or  elliptic  rather  than  rotund. 

The  variety  has  been  known  in  herbaria  as  Litsea  or  Actino- 
daphne chinensis.  The  material  which  has  come  to  my  atten- 

tion has  proved  to  be  a  mixture  of  two  different  elements :  the 
variety  proper,  the  majority  of  the  specimens  of  which  are 
from  Kwangtung  and  Fukien;  and  Actinodaphne  lancifolia 
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var.  sinensis  Allen.  Because  there  has  been  a  confusion  in  de- 

termination for  so  long,  I  have  cited  above  all  of  the  recent  col- 
lections of  Litsea  rotundifolia  ohlongifolia,  duplicates  of  which 

appear  in  the  various  herbaria  throughout  the  world.  Speci- 
mens belonging  to  Actinodaphne  will  likewise  be  cited  under 

that  genus. 

35.  Litsea  firma  Hook,  f .  var.  austrannamensis  Liou,  Laurac. 
Chine  Indoch.  191.  1932. 

Distribution:  known  only  from  type  locality. 

French  Indo-China,    annam:   A.  Chevalier  38127  (type^  Paris;  photo.,  AA), I 

Only  a  photograph  of  this  variety  has  been  seen.  It  differs 
from  the  species  proper  (fide  Liou)  in  having  smaller  leaves, 
petioles  and  umbels,  and  fewer  secondary  nerves. 

36.  Litsea  monopetala  (Roxb.)  Pers.  Syn.  2;  4.  1807. 
TetrantTiera  monopetala  Eoxb.  PI.  Corom.  2:  26,  pi.  148,  1798;  Nees  in  Wall. 

PI.  As.  Ear,  2:   66,  1831  j  Meissn.  in  DC.  Prodr.  15^:   189.  1864. 
T etro/nthera  maerophylla  Eoxb.  Hort.  Bengal.  73.  1814, 

TetrantTiera  macropTiyUa  Eoxb.  in  Wall.  List  No,  2549.  1830.  \ 

Litsea  poJyantha  Juss.  Ann.  Mus.  Hist.  Nat.  Paris,  6;   211.  1805;  Hook.  f.  FL 

Brit,  Ind.  5:   162.  1886;  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  s^r. 

V.  5:   89.  1913;   PI.   Gen.   Indoch.   5:   135.  1914;    Chun,   Contr.   Biol.   Lab. 

Sci,  Soc.  China.  1":  63.  1925;  Liou,  Laurae.  Chine  Indoch.  192.  1932.     [ 
Tetranthera  polyantJia  Wall.  List  No,  2538,  1830,  nomen  nudum;  ex  Nees  in 

Wall.  PL  As.  Ear.  2:   67.  1831. 

Distribution:  southern  Asia  and  Pacific  Islands. 
I 

India,  silhet;  N,  Wallich  2538  (isotype  of  Tetranthera  polyantha  not  seen, 

Kew,  see  footnote  p.  370) ;  N,  Wallich  2549  (isotype  of  T.  macrophylla  Eoxb.,  Kew, 
Gray). 

China,  yunnan:  H,  T.  Tsai  [55027,  55039,  55052,  56682],  60712,  60854;  A, 

Henry  11794,  i^^^J.— Hainan  :  S.  K.  Lau  1385,  1326;  W.  T.  Tsang  ̂   H.  Fung 
208;  W.  T.  Tsang  121,  610;  H.  Fung  20059;  H,  Y.  Liang  61952,  64190;  C.  Wang 

85741,  36185;  F.  C,  How  71318,  71691. 

French  Indo-China,     annam:   E,  Poilane    [24733];    A,    Chevalier    [40449], 
without  locality:  E,  Poilane  [21772], 

The  species  is  characterized  by  the  soft  rusty  pubescence  of 
the  inflorescence  and  the  under  surface  of  the  ovate  or  obovate 

to  oval-oblong  leaves.  The  inflorescence  consists  of  numerous 
pedunculate  umbels.  The  above  specimens  from  China  and 
Indo-China  are  bracketed  because  they  conform  to  the  typical 
L.  monopetala  in  spite  of  having  glabrous  to  glabrescent  leaves 
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and  branclilets.    At  this  point  attention  should  be  called  to  the 
variety  glabra  from  Hainan  which  Liou  published  under  Litsea 
polyantha.    This  has  no  affinity  either  in  leaf  or  fruit  character 
which  could  place  it  near  L.  polyantha.    Its  proper  position 
seems  to  be  as  a  variety  of  L.  salicifolia,  which  species  see  for 
discussion. 

37.  Litsea  Wilsonii  Gamble  in  Sargent,  PI.  AYilson.  2:  78. 

1914;  Chun,  Contr.  Biol.  Lab.  Sci.  Soc.  China  1^:  61.  1925; 
Liou,  Laurac.  Chine  Indoch.  191.  1932. 

Distribution:   China  (Szechuan). 
China,     szechuan:  E.  H.  Wilson  3694;  Veitch  Exped.  4422,  44S2a  (sjntypcs, 

Kewj  isotypes,  AA)  ;  W.  P.  Fang  2293,  2297,  2526;  F.  T.  Wang  20579. 

The  species  is  recognized  at  once  by  the  tawny  bro^\^l  veluti- 
nous  under  surface  of  the  obovate  to  oval  leaves.  The  petioles 
are  long,  and  the  branches  are  minutely  pubescent.  The  in- 

florescence consists  of  pedunculate  axillary  umbels,  tojiped 
with  shallow  crenulate  discs  which  subtend  the  ellipsoid  fruit 

d  cm.  X  6-7  mm.'). 

38.  Litsea  Garrettii  Gamble,  Kew  Bull.  1913:  204;  Liou, 
Laurac.  Chine  Indoch.  196.  1932. 

Distribution  :   Siam  and  Cliina. 

SlAM:  H.  B.  G.  Garrett  63  (ayntype,  Kew)  ;  A.  F.  G.  Kerr  880  (syntypo,  Kew)  ; 
A.  F.  G.  Kerr  2541,2602  (syntype  not  seen,  Kew). 

China,  yunnan:  A.  Henry  11649,  11649  D,  E,  F,  G,  H,  I;  J.  F.  Eoclc  2661; 
n.  T.  Tsai  53253. 

The  species  is  characterized  by  a  racemose  inflorescence  and 
elliptic  leaves  approximately  12  cm.  long,  very  long-attenuate, 
acuminate,  with  a  tendency  towards  caudate,  slightly  falcate 
tips. 

J 

38a.  Litsea  Garrettii  Gamble  var.  longistaminata  Liou, 
Laurac.  Chine  Indocli.  196.  1932. 

Distribution*:   China  (Yunnan). 
China,  yunnan:  A.  Henry  1-2802,  1£7GD  (syntypes,  Paris;  isotypes,  AA); 

J.  F.  BocTc  2595? 

A  variety  which  has  in  conmion  with  L.  Dunniana  Levi,  long- 
exserted  stamens.  No  fruiting  specimen  has  thus  far  been  re- 

ported.   Rock  no.  2595  has  been  questionably  placed  here.    The 
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specimen  is  glabrescent  and  in  very  young  fruiting  stage.  It 

is  too  immature,  however,  for  the  basis  of  a  complete  descrip- 
tion of  the  fruit. 

I 

39.  Litsea  acutivena  Hay.  Ic.  PI.  Formos.  5:  163,  fig.  58d. 

1915;  Kaneh.Formosan  Trees,  439.  1917;  Ouchi,  Sylvia  3:  142, 

pi.  4,  fig.  3.  1932;Merr.LingnanSd.  Jour.  15:  418.  1936. 

Distribution  :  Formosa,  soutliern  China  and  Indo-China. 

Formosa:  B.  Hayata  ̂   S.  SasaM,  Mt.  Arisan,  Jan.  1912  (type  not  seen,  Tokyo 
Herb.). 

China,     hainan:  F.  C.  How  73416;  C.  Wang  S335£.—KWA^QrTm(}:   C.  Ford, 

Hongkong   (as  Lindera  bifaria  Benth.)  ;    W.   T.   Tsang  31455.— KWANGSli   W.  T. 
Tsang  22758, 

French  iNoo-CHrwA.    laos:  F.  Poilane  15688. 

The  leaves  of  this  Litsea  are  lanceolate,  oblanceolate  or  ob- 
about  12  cm.  long  and  3.5  cm.  broad,  glab 

above  and  pubescent  below 
prominent on  the  lower  surface.     The  specimen  from  Laos  has  larger 

leaves,  but  in  other  respects  agrees  with  the  Chinese  material. 

40.  Litsea  Kobuskiana  Allen,  Jour.  Arnold  Arb.  18:  290. 

1937,  nom.  nov. 

Litsea  Fsquirolii  (Levi.)  Allen,  Jour.  Arnold  Arb.  17:  329.  1936. 

Eurya  Fsquirolii  Levi.  Fl.  Kouy-Tclieou,  415.  1915,  nomen  nudum. 

Neolitsea  spec.  Rehd.  Jour.  Arnold  Arb.  10:   193.  1929. 

Litsea  Faberi  Hemsl.  var.  ganchouensis  Liou,  Laurac.  Chine  Indoch.  187.  1932, 

syn.  nov. 

Distribution:  western  China. 

China,  kweichow:  Gan  chouen,  J.  Cavalerie  (EsquiroU)  3893,  in  1912  (type 

of  Furya  Fsquirolii,  Edinburgh;  isotype  AA,  and  also  type  of  Litsea  Faberi  gan- 

chouensis  Liou,  Paris).— szechuan:  C.  BocTc  ̂   A.  von  BostJwrn  276  (sterile  speci- 
men but  probably  belongs  here). 

This  is  characterized  by  oblong-lanceolate,  attenuately  acu- 
minate leaves  7-10  cm.  long  and  over  2  cm.  broad,  glabrous  and 

shining  above,  slightly  puberulous  below.    The  leaves  are  pen- 
ninerved  and branchlets  and 

are  pubescent,  gradually  becoming  puberulous.  The  speci- 

men of  Eurya  Esquirolii  Levi,  in  the  Leveille  Herbarium  col- 
lected in  Gan  chouen  under  the  number  3893,  was  without  col- 

lector's name.  It  was  supposed,  since  the  label  was  similar  to 
those  frequently  used  by  Esquirol  and  since  Leveille  named  it 
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after  Esquirol,  that  the  latter  was  the  collector.  Cavalerie's 
name,  however,  was  on  the  Paris  specimen  as  evidenced  hy  an 
examination  of  the  type  of  Lion's  variety  of  Litsea  Faberi 
Hemsl.  The  leaf  shape  of  the  latter  species  is  similar  to  that 
of  Cavalerie  3S93,  but  there  the  similarity  ends.  They  differ  in 
pubescence  of  the  leaves,  in  their  venation  and  reticulation. 
The  name  Litsea  Esquirolii  (Levi.)  Allen  goes  to  synonjTuy 
because  it  is  preoccupied.    (See  ''Excluded  Species.") 

Tlie  species  is  named  in  honor  of  Dr.  C.  E.  Kobuski,  Assist- 
ant Curator  of  the  Arnold  Arboretum,  who  has  made  an  inten- 
sive study  of  the  genus  Eurya. 

41.  Litsea  Faberi  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  381. 
1891;  Chun,  Contr.  Biol.  Lab.  Sci.  Soc.  China,  P:  63.  1925; 
Lion,  Laurac.  Chine  Indoch.  187.  1932. 

Distribution:  China   (Szcchuan  and  Kiangsi). 
China,     szechuan:  E.  Faber  341  (type,  Kew;  isotype,  AA).— kiangsi:   C.  Y. Hwang  12  (AA). 

A  species  very  similar  to  Litsea  Kohiisldana,  but  separated 
at  once  by  the  presence  of  more  numerous  pairs  of  veins  deeply 
impressed  on  the  upper  surface,  and  also  by  the  absence  of  ob- 

vious reticulations. 

42.  Litsea  elongata  (Wall,  ex  Nees)  Benth.  &  Hook.  f.  Gen 
P1.3:  163(innotasubLw^em;.  1880 ; Hook. f.  Fl.  Brit.  Ind.  5; 
165.  1886;  Chun,  Contr.  Biol.  Lab.  Sci.  Soc.  China,  P:  62 
1925;  Lion,  Laurac.  Chine  Indoch.  195.  1932;  Merr.  Lingnar 
Sci.  Jour.  15:  418.  1936. 

^ 

Tetranthera  clongata  Wall.  List.  No.  2546.  1830,  nomen  nudum. 
Daphnidium  elongatum  Nees  in  Wall.  PL  As.  Ear.  2:   63.  1831. 

DiSTEiBuTlON :   Tiulla  to  China  and  Tibet. 
India 

(iaotyp' 
China,  szechuan:  F.  T.  Wang  gS706,  ̂ J^^5.— kweichow :  W.  F.  Chun  GiSS; 

A.  N.  Steward,  C.  Y.  Chiao  ̂   E.  C.  Chro  4S0. — hupeh;  H.  C.  Chow  i^5i.— hunan: 
U.  nandel-Mas^etti  11152. — anhwei:  B,  C,  Ching  2935. 

This  species  has  been  confused  with  Litsea  Faberi  Hemsh 
from  Kwangtiing,  from  which  it  is  distinguished  by  the  elon- 

gated oblong-lanceolate  or  oblanceolate  penninerved  leaves, 
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acuminate,  pubescent  below;  and  the  ellipsoid  apiculate  pe- 
dunculate  fruit  10  mm.  x  6  mm. 

i 

I 
I 

42a.  Litsea  elongata  (Wall,  ex  Nees)  Benth.  &  Hook.  £.  var. h 

cuneif olia  Liou,  Lanrac.  Chine  Indocli.  195.  1932. 
Distribution:  known  only  from  type  locality. 

French  Indo-China.    tonkin:  E,  Toilane  12809   (type,  Paris), I 

The  variety  is  unusual  in  its  almost  complete  lack  of  pubes- 
cence on  the  branchlets  and  leaves ;  the  uniform  shape  of  the I 

latter ;  and  the  subsessile  umbels. 

43.  Litsea  hupehana  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  382. 

1891;  Chun,  Contr.  Biol.  Lab.  Sci.  Soc.  China,  V:  64.  1925; 

Liou,  Laurac.  Chine  Indoch.  178.  1932. 
Distribution  :  known  only  from  type  locality. 

China,     hupeh:  A.  Henry  6607,  6660  (syntypes,  Kew;  isotypes,  Gray). 

A  species  with  crowded  alternate  leaves  which  are  oblong- 
elliptic,  glabrous  above,  glaucous  below,  the  midrib  reddish 

yellow,  numerous  pairs  of  slender  nerves  scarcely  ascending, 

inconspicuous  above  and  below.  The  type  material  which  I 
have  consists  of  staminate  specimens  in  the  early  flowering 

stage.  It  is  too  soon  to  tell  whether  or  not  the  bracts  are  cadu- 
cous. However,  there  seems  to  be  a  strong  resemblance  to  the 

genus  Actino daphne.  (See  ActinodapJine  Lecomtei  Allen  for 
discussion  in  detail.) 

44.  Litsea  Dunniana  Levi.  Fedde,  Rep.  Spec.  Nov.  9:  460. 
1911;  fl: 
329.  1936 

1914:  Allen.  Jour.  Arnold  Arb.  17 

Neolitsca  apee.  Eehd.  Jour.  Arnold  Arb.  10:   193.  1929. 

wn 

China,     kweichow:  J.  Esquirol  565   (type  of  Litsea  Dunniana,  Paris;  photo, 

and  fragm.,  AA). 

The  species  is  characterized  by  the  sessile  inflorescence  and 

long-exsorted  stamens;  the  large  penninerved  oblong-lanceo- 
late leaves,  the  lower  surface  of  which  is  covered  with  long 

slightly  villous  hairs.  Attention  has  already  been  drawn  to  the 

similarity  of  L.  Dunniana  Levi,  to  L.  Garrettii  Gamble  var. 
longistaminata  Liou.    (See  Allen,  I.e.) 
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45.  Litsea  mekongensis  Lecomte,  Nouv.  Arch.  Mus.  Hist 
Nat.  Paris,  sor.  V,  5:  84.  1913;  Fl.  Gen.  Indoch.  5:  134.  1914 
Lieu,  Laiirac.  Chine  Indoch.  190.  1932. 

Distribution  :  known  only  from  type  locality. 

Fren-ch  Indo-Ciiina.    laos  :  Mekone.  M.  C.  Thorel.  in  1866-68 LAOS:  Mekong,  M.  C.  Thorel,  in  1866-68  (type,  Paris). 

This  species  is  very  distinctive  in  having  larore  lanceolate- 
elliptic  leaves  25-30  cm.  long,  acute  or  sub-acuminate,  glabrous 
above  except  the  midrib,  fulvo-pubescent  on  veins  below.  The 
branchlets  are  also  pubescent. 

46.  Litsea  viridis  Liou,  Laurac.  Chine  Indoch.  188,  fig.  14. 
1932. 

Distribution:   French  Tndo-China. 

French  Indo-China.    annam:  E.  Poilane  1466  (type,  Paris). 

An  unusual  species  with  pale  dull  leaves  prominently  reticu- 
late above  and  glabroscent  below;  with  very  large  glands  sur- 

rounding the  filament,  and  with  mucronate  anthers  which  are 
often  atrophied. 

46a.  Litsea  viridis  Liou  var.  Clemensii  Liou,  Laurac.  Chine 
Indoch.  190.  1932. 

Distribution:  French  Tndo-China.. 

French  Indo-China.     annam:  J.  4-  M.  S.  Clemens  3893  (type,  Paris;  Isotype, 
AA)  J  E.  Foilane  6989  (young  fruiting  specimen). 

The  leaves  of  the  variety  are  larger  than  those  of  the  species, 
more  attenuate-acuminate  and  oval-elliptic,  the  petiole  longer 
and  thicker.  The  fruiting  inflorescence  consists  of  two  (some- 

times three)  fruits  practically  sessile  on  i\\Q  common  peduncle ; 
the  peduncles  are  numerous  and  in  fasciculate  arrangement ; 
the  fruits  are  oblong-apiculate,  borne  loosely  in  shallow  some- 

what fluted  cupules,  nearly  disc-shaped. 

47.  Litsea  iteodaphne  (Xees)  Hook.  f.  Fl.  Brit.  Ind.  5:  173. 1886. 

Tetranthera    iteodaphne    Nees,    Syst.    Laurin.    .542.  1836;     Thwaites,    Enum. 
Ceylon  PI.   255.  18G1. 

Ceylon : 
');  isotyp 

Cey] 
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Tren-ch    Indo-Citina.      annam:  E.    Poilane   ^3670,    S1S£6,    21858,— i^o^\  E. 
Poilane  26323. 

I 

47a.  Litsea  iteodaphne  (Nees)  Hook,  f,,  f.  chinensis,  f.  nov. 

A  typo  differt  foliis  variabilibus,  subacuminatis,  venis  re- L 

ticulationibusque  inconspicuis,  et  inflorescentia  breviore. 
Distribution:  China. 

China,    kwangsi:  W.  T.  Tsang  23551  (type,  A  A). —Hainan:  F.  C.  How  73779, 
7 SO  16,  72151,  72216,  72503. 

The  variety  differs  from  the  species  in  that  the  leaves  are 

subacuminate,  the  venation  and  reticulation  very  inconspic- 

uous, and  the  inflorescence  shorter.  The  specimens  from  Hai- 
nan are  variable  in  the  size  of  the  leaves.  In  fact,  these  have 

been  confused  with  Litsea  variabilis,  from  which  they  differ  in 

leaf  shape  and  reticulation.  The  latter  has  oblanceolate  obtuse 

leaves  as  opposed  to  the  usually  oblong-linear  acute  or  subacu- 
minate leaves  found  in  L.  iteodaphne  and  its  variety.  Litsea 

variabilis  has  very  prominently  reticulated  leaves,  whereas  in 
L.  iteodaphne  the  reticulation  is  obscure.  The  branches  of  L. 
variabilis  are  puberulous ;  those  of  L.  iteodaphne  are  usually, 
though  not  always,  glabrous  at  maturity. 

48.  Litsea  variabilis  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  386 

1891 ;  Liou,  Laurac.  Chine  Indoch.  188.  1932. 

Distribution:   French  Indo-Cliina  and  China. 
China,    hainan:   A.  Henry  4,  8540,  8729  (syi 

lyntyp 

isotype,  Gray)  ;  W.  T.  Tsang  140,  174,  87,  325,  482,  506,  507,  707;  C.  Wang  33169, 

33272;  H,  Y.  Liang  62156,  61717,  61516,  61565,  62742,  63093,  64294;  S,  K.  Lau  332, 

122,  1009,  1389,  1411,  1455,  1801,  2871,  3549;  F.  C.  How  71050;  H.  Fung  20145; 
F.  C.  How  ̂   N,  K.  Chun  70099,  70261,  70155,  etc. 

A  species  with  great  variability  in  leaf  shape  and  thickness 
of  petiole.  The  leaf  varies  from  oblanceolate  to  broadly  ovate, 
acutish  to  obtuse  to  emarginate.  The  leaves  are  prominently 
reticulate  and  the  branches  greyish  puberulous. 

48a.  Litsea  variabilis  Hemsl.  var.  oblonga  Lecomte,  Nouv. 

Arch.  Mus.  Hist.  Nat.  Paris,  ser.V.  5:  90.  1913. 

Litsea  variaMJis  Hemsl.  var.   tonMnensis  Lecomte,  Fl.   G^n.  Tnaoch.   5:   136, 

1914,  syn.  nov. I 
I 

Distribution:  French  Indo-China. 
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yntypes 
French  Indo-China,    tonkin  :  B.  Balansa  2404,  2407  ( 

dhilis  var.  oilonga,  Paris). 

The  variety  has  more  graceful  branches,  more  membrana- 
ceous leaves,  not  as  variable  as  the  species  proper,  but  elliptic, 

acute  to  subacuminate,  with  the  reticulations  less  obvious. 
The  variety  oblonga  was  described  in  1913,  with  the  follow- 

ing numbers  cited,  collected  by  Balansa :  Nos.  2402,  2403,  2404, 
2405,  2406  and  2407.  The  herbarium  specimens  of  Nos.  2404, 
2405  and  2407  (the  only  ones  at  present  available)  have  the 
varietal  name  oUongifolia  Lecomte  written  in  and  crossed  out, 
var,  tonldnensis  replacing  it.  It  would  seem  that  Lecomte  had 
forgotten  his  earlier  name  or  disregarded  it  entirely.  Of  the 
three  numbers  at  hand,  Nos.  2404  and  2407  are  the  same.  They 
show  an  affinity  for  L.  variahilis  proper  and  doubtless  repre- 

sent the  typical  Indochinese  variety.  Number  2405,  however, 
has  no  connection  with  Litsea  variabilis  but  seems  rather  to  be 
near  Litsea  chartacea.  Until  the  remaining  numbers  cited  by 
Lecomte  are  seen,  no  attempt  at  placing  No.  2405  will  be  made. 

49.  Litsea  Greenmaniana,  spec.  nov. 
Arbor  circa  6  m.  alta,  ramulis  teretibus  rubro-brunneis 

leviter  striatis  gracilioribus  ex  glabrescentibus  glabris.  Folia 
alterna,  leviter  membranacea,  elliptica  vel  suboblanceolata,  7- 
11  cm.  longa,  2.2-3.5  cm.  lata,  acuminata,  saepe  falcata,  ad 
basin  acuta,  pallide  viridia,  concoloria,  supra  nitida,  subtus 
opaca,  glabra,  bene  reticulata,  pennincrvia,  nervis  circiter  10- 
jugis  utrinque  prominulis,  subtus  crassioribus,  petiolis  8-15 
mm.  longis  glabrescentibus  et  brunnescentibus.  Subumbellae 

in  quaque  inflorescentia  1-4,  pcdunculatae,  pauciflorae,  pe- 
dunculis  2-3  mm.  longis.  Flores  pubescentes;  i  perianthii 
tubo  brevissimo,  lobis  6  ellipticis,  staminibus  9,  filamentis  pu- 
bescentibus.  Flores  9  ex  anthesi  fere  peracta,  hand  erucndi. 
Fructus  immaturus,  cupula  pedicelloque  dense  pubescentibus. 

Distribution  :   southeastern  China. 

(type ( 18947 ).~-KlA-SQBl:   S.  K.  Lau  4754. —vukien:  J.  L.  Grcssitt  1687. 

The  unusual  feature  of  this  species  is  the  very 
reticulation  and  the  shininer  upper-surface  of  the 
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combination  giving  a  viscid  appearance.  The  reddisli  appear- 
ance of  tlie  branchlets,  and  at  times  the  veins,  is  a  distinguish- 

ing characteristic.  The  5  flowers  are  rather  far  advanced  to 

have  retained  any  characters  valuable  for  diagnosis.  The  spe- 
cies is  named  for  Dr.  J.  M.  Greenman,  Curator  of  the  Her- 

barium at  Missouri  Botanical  Garden,  to  whom  this  paper  is 
dedicated. 

50.  Litsea  lancifolia  (Roxb.)  Benth.  &  Hook.  f.  ex  F.-Villar 
in  Blanco,  Fl.  Filip.  ed.  3,  4:  (Nov.  App.)  181.  1880  (based  on 
Tetranthera   lancifolia  Roxb.);   Hook.   f.   Fl.   Brit.   Ind.   5: 

159.  1886  (based  on  T.  lancifolia  Roxb.,  Wallich  List  No.  2532, 

excl.  W.  Griffith's  spec.) ;  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  382. 
1891  (pro  parte) ;  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris, 
ser.V.5:  90.  1913;  Fl.  Gen.  Indoch.  5:  134.  1914. 

Tetranthera  lanceofolia  Eoxb.  Hort.  Bengal.  73.  1814,  noinen  nudum. 
I 

Tetranthera  lancifolia  Eoxb.  ex  Wall.  List  No.  2532.    1830,  nomen  nudum;  ex 

Nees  in  Wall.  PI.  As.  Ear.  2:   65.  1831;  Miq.  Fl.  Ind.  Bat.  V:  944.  1858. 

Distribution  :  India  to  China,  and  reputedly  Sumatra. 
India,     silhet:  N.  Wallich  2522  (iaotype  of  Tetranthera  lancifolia,  Kew,  Gray, 

see  footnote  p.  370). 
China.    Hainan:  F.  C.  Eow  73261. 

Litsea  lancifolia  has  elliptic,  acute  or  acuminate  leaves  ap- 
proximately 10  X  3  cm.,  membranaceous,  penninerved,  glabres- 

cent  above,  glaucous  and  softly  pubescent  below.  The  branches 
are  ferrugineous-tomentose.  The  above  name  was  originally 
given  by  Eoxburgh  to  Tetranthera  as  a  nomen  nudum  in  his 

*Hort.  Bengal.'  in  1814.  Wallich 's  'List,'  No.  2532  was  first  as- 
sociated with  a  description  by  Nees  in  Wallich,  'PI.  As.  Ear. '  in 

1831.  Miquel  in  1858  draws  attention  to  the  fact  that  the  two 

plants  are  not  the  same.  He  treats  Wallich 's  specimen  as  T. 
lancifolia  F.-Villar  and  accepts  his  determination.  Hemsley 
includes  Actinodaphne  lancifolia  and  its  attending  synonymy 
under  Litsea  lancifolia  F.-Villar.  Bentham  and  Hooker  f.  did 
not  use  this  binomial  in  the  'Genera  Plantarum.'  Thus  the 
combination  must  be  cited  as  above.  The  species  is  supposedly 
found  in  Sumatra,  but  the  latter  material  does  not  conform  to 
the  type  material.  It  is  rather  nearer  its  variety  borneensis 
(Meissn.)  Boerl. 
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50a.  Litsea  lancifolia  (Roxb.)  Bentli.  &  Hook.  f.  ex  F.-Villar 
var.  pedicellata  Hook.  f.  Fl.  Brit.  Ind.  5:  159.  1886. 

Distribution  :  India  and  China. 

IxDiA.  TENASSERiM  Or  ANDAMAN  ISLANDS:  TIclfer,  Kcw  Bistrih.  No.  4306  (type, 

Kew;  isotype,  Gray). 
China,  yunnan:  A.  Henry  10759,  11143,  12301  AC,  1S235 ;  11.  T.  Tsai  55301, 

55330,  60386,  60337,  60520,  62133. 

The  specimens  from  Yunnan  all  seem  to  be  the  variety  rather 
than  the  species  in  that  they  are  more  glabrous  and  have  the 

very  slender,  longer  peduncles  of  the  type  of  the  former.  Ac- 
tually, the  varietal  name  is  a  misnomer.  The  peduncles  of  the 

umbels  are  very  apparent,  and  it  is  evidently  this  fact  that 
Hooker  had  in  mind  in  naming  the  variety. 

51.  Litsea  Balansae  Lecomte,  Fl.  Gen.  Indoch.  5:  135.  1914; 
Liou,  Laurac.  Chine  Tndoch.  191.  1932. 

Distribution  :   known  only  from  type  locality. 

French  Indo-Ciiina.  tonkin:  B.  Balansa  3196  (type  not  seen,  Paris;  plioto., AA). 

Litsea  Balansae  is  a  small-leaved  species  with  leaves  less 
than  8  cm.  long  and  under  3  cm.  broad,  glabrous  above,  pubes- 

cent below,  and  penninerved  with  6-7  pairs  of  nerves  more 
prominent  on  the  lower  surface  than  on  the  upper.  This  species 
was  described  from  a  9  specimen  only.  Liou  has  placed  it  in 
the  same  group  with  Litsea  umhcllata  (Lour.)  Merr.  Until 
more  material  is  collected  and  further  studv  made,  no  definite 
disposition  of  the  species  can  be  proposed.  It  is  very  probable 
that  the  plant  may  be  a  Lindera.  The  photograph  shows  the 
habit  to  be  similar  to  that  of  Lindera  laureola  Coll.  &  Hemsl. 

52.  Litsea  umbellata  (Lour.)  Merr.  Philip.  Jour.  Sci.  Bot.  14: 

242.  1919;Trans.  Am.  Philos.  Soc.  n.ser.  24^:  167(Comm.  Lou- 
reiro  Fl.  Cochinch.),  1935. 

nexanthus  umhellaiwsJjour.'F],  Cochinch.  19C>.  1790;  ed,  2.  242.  1793;  Moore, Jour.  Bot.  53:   254.  1925. 

Litsea  hexantha  Juss.  Ann.   Mus.   Hist.   Nat.  Paris,   6:   212.  1805    (based  on 
HexantJnis  umidJatus  Lour.). 

Tctranthcra  ferruglnca  E.  Br.  Prodr.  403.  1810,  pp.  quoad  syn.  Lour. 
Litsea  amara  Bl.  Bijdr.  563.  1825;   Lecomte,  Fl.  G6n.  Indoch.  5:   136.  1914; 

Liou,  Laurac.  Cliine  Lidoch.  190.  1932. 

T etr an th era  amara  Neos,  Syst,  Laurin,  551,  1836. 
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Distribution:  India   and    French   Indo-China   to    China,    Sumatra,   Java   and 
Borneo. 

Java,     (type  of  Litsea  amara  not  seen,  Herb.  Leiden.)  \ 

French  Indo-China.    annam;  Hue,  J.  Loureiro  (type  of  Eexanthus  umhellatus 

not  seen,  Brit.  Mus.) ;  J.  ̂   M.  S.  Clemens  3169;  E.  Poilane  ̂ ^,^75.— tonkin:  P. 

Eberhardi    3969. — LAOS;  E,    Poilane    ^0545. — cambodia:  Bejeaud    83. — cochin- 
CHINA:   E,  Poilane  19571, 

China,    kwangsi:   W,  T,  Tsang  S1836. ̂ 

I 

Usually  Litsea  umbellata  is  recognized  by  the  oblong-oval 
or  elliptic  leaves,  apiculate  or  acuminate,  and  covered  on  the 

lower  surface  with  red-brown  tomentum,  in  contrast  to  the 
bright  green  upper  surface  (usually  discernible  even  in  the 

dried  specimens).  Since  this  species  is  polymorphic,  the  nu- 
merous varieties  of  Meissner  and  Hooker  are  not  treated.  It 

is  possible  that  some  of  these,  though  described  from  the 
Islands  and  the  Malay  Peninsula,  may  be  found  in  Indochina. 
The  variation  within  the  species  is  so  great,  however,  and  the 
species  so  easily  distinguished,  that  no  attempt  will  be  made 
here  to  separate  them. 

DOUBTFUL  SPECIES 

Litsea  salicifolia  (Roxb.)  Hook.  f.  Fl.  Brit.  Ind.  5:  167. 

1886;  Liou,  Laurac.  Chine  Indoch.  180.  1932. 

Tetranthera  salicifolia  Eoxb.  ex  Wall.  List  No.  2536A,  pp.,  B,  C.   1830,  nomen 

nudum;  ex  Neea  in  Wall.  PI.  As.  Bar.  2:  66.  1831. 

Distribution  :  India,  and  possibly  French  Indo-China.    Liou  cites  the  species  aa 

occurring  in  Tibet. 

India  :  N.  Wallich  2536 A,  ex  parte,  B,  C,  (isotype  of  Tetranthera  salicifolia  not I 

seen,  Kew,  see  footnote  p.  370).  : 

The  species  is  characterized  by  oblong-elliptic  leaves  11-20 
long,  2.5-5.5  cm.  broad,  and  ellipsoid  fruit  10-11  mm.  long. cm 

Litsea  salicifolia  (Roxb.)  Hook.  f.  var.  attenuata  (Me 
Hook.  f.Fl.  Brit.  Ind.  5:  168.  1886. 

Tetranthera  glaxica  var.  attenuata  Meissn.  in  DC.  Prodr.  15^:   185.  1864. 
attenuata  WalL  List  No.  2534.  1830,  nomen  nudum 

Wall 

Distribution  :  India  and  Tibet. 

India,     bilhet:  N.  Wallich  2534  (isotype  of  Tetranthera  attenuata,  Kew,  NY, 
see  footnote  p.  370). 
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Nees,  in  Wallich,  'PL  As.  Ear.'  2:  66-7.  1831,  described  Te- 
tranthera  glauca,  T.  salicifolia  and  T.  sallgna  as  species.  T. 
salignais  based  on T.  angustifolia  Wallich,  'List,'  but  the  name 
is  changed  to  saligna  because  Litsea  angusti folium  Blume  has 
already  been  described.  Meissner,  in  DC.  'Prodromus'  15^: 
183,  185.  1864,  recognizes  T.  angustifolia  and  T.  glauca,  T. 
saligna  in  part  being  in  synonymy  under  T.  angustifolia,  and 
in  part  being  a  variety  of  T.  glauca.  T.  salicifolia  is  split  up 
under  the  several  varieties  of  T.  glauca.  Hooker,  also,  recog- 

nizes the  same  T.  glauca,  but  transfers  it  to  Litsea.  However, 
Hooker  retains  the  specific  name  of  salicifolia  under  Litsea, 
keeping  the  same  varieties  under  the  latter  species  that  Meiss- 

ner had  under  T.  glauca.  Having  at  hand  no  type  of  T.  salici- 
folia proper  or  of  T.  angustifolia  and  only  two  of  the  varieties 

under  T.  glauca,  the  synonymy  cannot  at  present  be  straight- 
ened out.  It  remains  to  wait  until  the  Indian  types  of  all  are 

available,  before  such  an  attempt  is  made.  Liou  reports  the 
species  L.  salicifolia  as  occurring  in  Tibet,  hence  its  inclusion 
in  the  present  treatment.  I  have  not  seen  any  material  out- 

side of  India  that  I  would  place  in  the  species. 

Litsea  salicifolia  (Roxb.)  Hook.  f.  f.  glabra  (Liou),  comb. nov. 

Chine 

(TTainan) 

China.    H-Unan:   W.  T.  Tsang  $■  K.  Fung  6Sd  (type  of  Litsea  polyantha  glahra, 
Paris;  isotype,  AA)  ;  F.  C.  How  72093,  72537,  72739. 

Since  Litsea  salicifolia,  though  its  status  is  as  yet  uncertain, 
obviously  is  the  nearest  relative  of  the  f.  glahra  of  Liou,  the 
above  combination  has  been  made  to  denote  the  position  of  the 
latter  in  the  genus. 

EXCLUDED  SPECIES  AND  VARIETIES 

Litsea  aurata  Hay.  Jour.  Coll.  Sci.  Tokyo,  30:  246  (Mater.  PI.  Formosa).  1911  = 
Neolitsea  aurata  (Hay.)  Merr. 

Litsea  Cavaleriei  L6vl.  in  Pedde.  Eep.  Spec.  Nov.  10:  371,  1912=  Lindera  com- 
munis Hemsl. 

Litsea  Chaffanjoni  L6vl.  in  Pedde,  Rep.  Spec.  Nov.  12:  182.  1913  -  Symplocos 
stellaris  Brand. 
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Litsea  confertifolia  HemsL  Jour.  Linn.  Soc.  Bot.  26:  379.  1891  =  Neolitsea  con- 
fertifolia  (Hemsl.)  Merr. 

Litsea  consimilis  Nees,  Syst-  Laurin.  628,  1836  =  Neolitsea  umbrosa  (Wall.) 
Gamble. 

Litsea  coreana  L6vl.  in  Fedde^  Eep.  Spec.  Nov.  10:  370,  1912  =  Machilus  Thun- 
bergii  Sieb.  &  Zucc, 

Litsea  cupularis  Hcmsl.  Jour.  Linn.  Soc.  Bot.  26:  380.  1891  =  Actinodaphne 
cupularis  (Hemsl.)  Gamble, 

Litsea  EsquiroUi  Levi,  in  Fedde^  Eep.  Spec,  Nov.  9:  459.  1911  =  Lindera  com- 
munis Femsl. 

Litsea  fruticosa  Gamble^  =  Lindera  fruticosa  Hemsl. 
Litsea  gUuca  Sieb.  Verb.  Bat.  Genoot.  12:  24.  1830  =  Neolitsea  Sieboldii  (O. 

Ktze.)  Nakai. 

Litsea  gracilipes  Hcmsl.  Jour.  Linn.  Soc.  Bot.  26:  381.  1891  =  Neolitsea  wu- 
shanica  (Chun)  Merr. 

Litsea  Jiupehana  Hemsl.  var,  longifolia  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat. 

Paris,  ser.  V.  5:  88.  1913  :::  Actinodaphne  Lecomtei,  spec,  nov,  (see  p,  413).         j 

Litsea  laxiflora  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  383,  1891  =  Sassafras  Tzumu 
Hemsl. 

Litsea  Mairei  Levi.  Cat.  PI.  Yun-Nan,  150.  1916  =  Myrica  adenophora  Hance. 

Litsea  myricopsis  Levi.  Cat.  PL  Yun-Nan^  150.  1916  =  Myrica  esculenta  Ham. 
ex  Don. 

Litsea  ohovata  Nees,  Syst.  Laurin.  636.  1836  =  Actinodaphne  obovata  Bl. 

^Lindera  fruticosa  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  388.  1891. 
Litsea  fruticosa  Gamble  in  Sargent,  PI.  Wilson,   2:   77.  1914;   Liou,  Laurac. 

Cliine  Indoch.  171.  1932.  , I 

Benzoin  fruticosum    (Hemsl.)  Eehd.  Jour.  Arnold  Arb.  1:   145.  1919;    Chun, 

Contr.  Biol.  Lab.  Sci.  Soc.  China,  I'':  42.  1925. 

Distribution:  China. 

China,      hupeh:   A,    Henry   4150,    6571    (syntypes,    Kew;    isotypes,    Gray). 
honan:   J.  Hers  for  E.  H.  Wilson  40 ̂   in  1918  (c^  specimen  in  AA), 

These  specimens  are  fruiting  branches  and  5  flowers  respectively.  Gamble  based 

his  new  combination  on  Wilson's  1636,  1659  from  Kiangsi,  3670,  and  Veitch  1946 

from  Hupeh,  and  4587  from  Szcchuan.  The  Veitch  No,  1946  I  have  not  seen.  Num- 
bers 1636,  1659,  and  3670  are  fruiting  specimens.  Number  4587  has  (^  flowers  in 

few-flowered,  practically  sessile  glomerules,  and  has  four-celled  anthers,  which 

latter  was  the  basis  of  Gamble's  assumption  that  the  plant  was  a  Litsea.  But  the 

anther  cells,  instead  of  being  one  pair  above  the  other,  are  one  pair  introrse,  the  sec- 

ond pair  laterally  extrorse.  This  number,  hence,  must  be  placed  in  the  genus  Neo- 
cinnavwmum,  Tims  the  name  Lindera  fruticosa  stands.  Hers  for  Wilso7i  Numher 

40  shows  a  typical  Lindera  flower  with  two-celled  anthers.  The  infrutescence  of 
Lindera  fruticosa  is  the  typical  pedunculate  umbel  with  numerous  fruits.  The  fruit 

of  N eocinnamomum  has  the  enlarged  caljT:  typical  of  Cinnamomum,  Geographically 

the  two  are  separate,  Neocinno/momum  occurring  in  the  western  part  of  China,  and 

India,  and  Lindera  fruticosa  found  in  central  and  eastern  China. 



[Vol.  25 400  ANNALS    OF    THE    MISSOUEI    BOTANICAL   GARDEN 

Litsea  Playfairii  Hemsl.*  =  Lindera  Playfairii  (Hemsl.),  comb.  nov. 
Litsea  pulchella  Z^Icissn.  in  DC.  Prodr,   15*:  224.  18()4  -  Neolitsea  pulchella 

(Mcissn.)  Mcrr, 
W.  W 

daphne  confertiflora  Meissn. 

Litsea  touyunensis  Lgvl.  in  Fcdde,  Kep.  Spec.  Nov.  11:  G3.  1912  =  Llndera 
touyunensis 

Gamble. 
umbrosa   (Wall 

Litsea  undulatifolia  L6vL  FL  Kouy-Tch6ou,  220.  1914  =  Neolitsea  undulatifolia 
(L^vl.)  Allen. 

wushanica 

(Chuu)  Mcrr. 
Bonn.  fasc.  1:   58.  dL  5  CCinn 

=  Neolitsea  zeylanica  (Nees)  Mcrr. 
Litsea  sreylanica  Nees  var.  cMnensis  Benth.  in  Hook.  f.  Jour.  Kew  Gard.  Miscel. 

5:  199.  1853  =  Neolitsea  pulchella  (Mcissn.)  Merr. 

ora 

KEY  TO  THE  SPECIES  OF  ACTINODAPHNE 

1.  Leaves  triplinerved   1.  A.  confertifl 
1.  Leaves  penninerved. 

2.  Fruit  pubescent   2.  J.  trichocarpa 
2.  Fruit  glabrous. 

3.  Leaves  obovate. 

4.  Leaves  10  cm.  long  or  less   d  A.  magniflora 
4,  Leaves  over  10  cm.  long. 

5.  Fruit  globose,  0.4  cm.   or  less  in  diam.;   inflorescence  racemose; 
leaves  15-20  cm.  long   4.  ̂ .  pilosa 

5.  Fruit  elliptic,  2.5  cm.  long,  1  em.  broad;  inflorescence  of  numerous 
umbels ;  leaves  up  to  50  cm,  long   5.  J.  obovata 

3,  Leaves  never  obovate. 

4.  Largest  leaves  less  than  10  cm.  long. 

5.  Fruit  subtended  by  cupules  0.4-0.5  cm.  long   6.  J,  cupularis 
5.  Fruit  subtended  by  shallow  disc  nearly  flat. 

jindera  Playfairii  (Hcmsl.),  comb.  nov. 
Litsea  Playfairii  Hemsl.  Jour.  Linn.  Soc.  Bot.  28:   384.  1891. 
Neolitsea  Playfairii  Chun,   Contr.   Biol.   Lab.   Sci.  Soc.   Chin 

Merr.  Lingnan  Sci,  Jour.  5:  81.  1927;  Liou,  Laurac.  Chine 
1932. 

(Kwangt 
China,    kwangtung  : 

The  original  description  gives  *^ flowers  6-merous,  perianth  segments  petaloid.'* 
Chun,  when  he  made  the  combination  under  Neolitsea,  stated  that  the  flowers  were 
in  bud.  Dissection  shows  the  typical  Lindcra  flowers.  It  is  possible  that  under 
Lindera  this  same  species  has  already  been  described  and  that  only  careful  study  of 
that  genus  will  reveal  it.    No  fruiting  material  is  described  for  this  species. 
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6.  Leaves  obtusish  at  apex,  dull  on  upper  surface  (Japan  &  For- 

mosa)   7.-4.  lancifoUa 

6.  Leaves  acutisli  at  apex,  more  shining  on  upper  surface,  usually 

smaller  than  species  (China)   7a.  J.  lancifolia  var.  sinensis 

4.  Largest  leaves  over  10  cm.  long. 

5.  Inflorescence  racemose;   eupule  densely  pubescent   8.  A.  Henryi 
5.  Inflorescence  not  racemose. 

6.  Leaves  alternate. 

7.  Young  branchlets  and  lower  leaf-surface  ferrugineous-tomen- 
tose   9,  A,  ferrnginea 

7.  Young  branchlets,  midrib  and  secondary  nervTs  brown-pubes- 

cent; lower  leaf -surf  ace  glaucous   10.  A,  litseaefolia 
6.  Leaves  verticillate  or  pseudoverticillate. 

7.  Leaves  caudate-acuminate  at  apex;  stamens  exserted. .  .11.  A.  Tsaii 

7.  Leaves  never  caudate-acuminate. 
8,  Fruit  globose. 

9,  Leaves  narrowly  lanceolate,  up  to  50  cm.  long 
12.  A.  scsquipedalis 

9a.  Leaves  smaller,  more  pubescent 

  12a.  A,  sesquipedalis  var.  camhodiana 

9.  Leaves  not  narrowly  lanceolate,  less  than  30  cm.  long. 

10.  Leaves  broadly  elliptic,  dark,  and  shining  above,  pale 
below   13.  A,  perlucida 

10.  Leaves  not  broadly  elliptic, 

11.  Fruit  not  more  than  1  cm.  in  diam.,  not  apicnlate  i 

  14.  A.  glaucina 

11.  Fruit  more  than  1  cm,  in  diam.,  definitely  apiculate 

  15,  A.  omeiensis 

8.  Fruit  not  globose. 
9.  Fruit  ovoid. 

10.  Leaves  linear  or  oblong-lanceolate,  shining  above .... 

  16.  A,  seichuenensis 

10.  Leaves  elliptic-lanceolate,  reticulate  above.  17.  A.  reticulata 
10a.  Leaves  entirely  glabrous 

17a.  A.  reticulata  var.  glabra 
9.  Fruit  oblong  or  obovoid. 

10.  Numerous  pairs  of  secondary  veins,  ascending,  con- 
spicuous on  lower  surface;  lower  surface  of  leaves 

light  brown,  pilose-pubescent,  glaucous  when  young; 
fruit  oblong   17b.  A.  reticulata  var.  Forrestii 

10.  Secondary  veins  obscure;  lower  surface  of  leaves  glau- 

cous when  young;  fruit  obovoid   18.  A.  Lecomtci 

1.  Actinodaphne  confertiflora  Meissn.  in  DC.  Prodr.  15^: 
219.  1864 :  Hook.  f.Fl.  Brit  Ind.  5:  154.  1886. 

w 

syn 
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DiSTKiBUTioN :  India  and  China, 

India,  bhutan:  W.  Griffith  M86  (type  of  A.  confertiflora  not  seen,  Kew) ; 
B.  HIMALAYA:   W.  Griffith  4333  (Kew,  dui)]icate,  Gray). 

China,  yunnan:  Shweli-Salween  Divide.  G.  Forrest  15705, 17531,  17648, 17697 
(syntypes  of  L.  shweliensis,  Edinburgh;  isotypes,  AA). 

This  is  a  striking  species  because  of  its  large  ovate  tripli- 
nerved  leaves  (15  x  10  cm.),  glabrous,  very  shining  and  heavily 
reticulate  above,  and  paler  below. 

In  Hooker's  *  Flora/  the  specimen  cited  under  Actinodaphne 
confertiflora  is  Griffith  (Kew  Distrib.  433).  This  undoubtedly 

should  be  4333,  the  specimen  cited  above.  "Whether  or  not  this 
is  the  number  2486  of  Griffith,  assigned  to  a  different  Kew  Dis- 

tribution number,  cannot  be  ascertained  without  examination 

of  the  type  in  Hooker's  Herbarium  at  Kew.  The  duplicate 
sheets  of  Griffith  No.  4333,  at  Gray  Herb,  and  N.  Y.,  both  are 
under  the  genus  Litsea,  the  species  being  attributed  also  to 
Meissner.  Since  no  trace  of  the  publication  of  this  combina- 

tion has  been  found,  it  is  presumably  an  herbarium  name  only. 
Therefore,  it  will  not  be  mentioned  in  the  present  treatment. 
Examination  of  the  specimens  shows  no  reason  for  the  species 
being  considered  a  Litsea. 

2.  Actinodaphne  trichocarpa,  spec.  nov. 
Arbor  ad  8  m.  alta,  ramulis  teretibus  brunneis  adpresse  pu- 

bescentibus,  perulis  ad  basin  ramulorum  diu  persistentibus. 
Folia  in  apice  ramulorum  verticillata,  primo  membranacea, 
demum  satis  coriacea,  oblanceolata  ad  elliptica,  8-13  cm.  longa, 
2-3  cm.  lata,  varie  acuminata,  ad  basin  acuta  vel  subrotundata, 
supra  sub  lente  minute  reticulata,  pallide  viridia,  glabra,  sub- 
tus  saepe  glaucescontia,  adpresse  pubescentia  glabrescentiave, 
margine  undulata,  penninervia,  nervis  6-10  (vel  pluribus) 
satis  arcuatis,  supra  inconspicuis  subtus  satis  prominentibus, 
petiolis  5-8  mm.   longis,  adpresse  pubescentibus.     Inflores- 

Ltia  subumbellata,  pauciflora,  axillaris,  solitaria,  subsessilis ; 
)res    $    &    9    ignoti.     Fructus  globosus,  12-15  mm.  latus, 

brunneus,  adpresse  tomentosus,  disco  piano,  pedicello  satis crasso. 

Distribution  :  western  China. 

China,     szechuan:  Mt.  Omei,  F.  T.  Wang  23494   (type,  AA) ;  same  locality 

Fl 
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W.  P.  Fang  3100;  Kuan-hsien,  W.  P.  Fang  1997.—YJmKAiJ:  Liang-shan,  La 'mi, 
H.  T.  Tsai  51249. 

This  species  is  unusual  for  the  large  pubescent  fruit,  which 
is  characteristic  of  all  of  the  specimens  cited  above.  The  Wang 

number  is  less  glaucous  on  the  lower  leaf  surface,  and  nearly- 
glabrous.  The  Yunnan  plant  is  also  less  glaucous,  highly  pu- 

bescent on  the  young  leaves,  and  the  leaves  are  somewhat 

larger  and  more  elliptic  than  those  of  the  Szechuan  plants. 

However,  due  to  the  character  of  the  fruit  and  the  persistent 
bud-scales,  these  are  all  united  under  one  species. 

3.  Actinodaphne  magniflora,  spec.  nov. 

Arbor  3  m.  alta,  ramulis  teretibus  striatis  brunneis  primo 

dense  tomentosis  demum  adpresse  ferrungineo-pubescentibus. 

Folia  in  apice  ramulorum  subverticillata,  subcoriacea,  oblan- 

ceolato-elliptica,  6-10  cm.  longa,  2.5-4  cm.  lata,  abrupte  acu- 
minata, ad  basin  cuneata,  supra  sub  lente  minute  reticulata, 

glabra,  subtus  ferrugineo-pubescentia,  ad  marginem  leviter 

revoluta,  penninervia,  nervis  flavis  8-10-jugis  subarcuatis, 

supra  immersis  subtus  prominulis,  pubescentibus,  petiolis  7- 

12  mm.  longis  tomentosis.  Tnflorescentia  axillaris,  ex  sub- 

umbellis  numerosis  verticillatis  confertis,  composita,  peduncu- 

lis  8-10  mm.  longis,  pubescentibus.  Flores  3-5,  circa  7  mm. 

longi,  pedicello  pubescente,  2-4  mm.  longo,  perianthii  tubo 

brevissimo,  lobis  6,  ellipticis  extus  pubescentibus  intus  glabris. 

Flores  S  staminibus  9,  filamentis  5-7  mm.  longis,  ad  basin  pu- 

bescentibus, staminibus  exterioribus  6,  interioribus  3  biglan- 

dulosis,  glandulis  breviter  stipitatis  cordatis,  staminodiis  tri- 

angularibus  stipitatis  pubescentibus,  ovario  glabro,  stylo  fili- 
formi,  stigmate  subdiscoideo.    Flores   9  fructusque  ignoti. 

Distribution:   China. 

China,  kwangtung:  Hongkong,  no  collector  given,  659  (as  Actinodaphne  an- 

gusUfolia). — kwangsi:  Tou  Ngok  Shan,  along  Kwantung  border,  W.  T.  Tsang 
2S203  (type,  AA). 

One  of  the  large-flowered  species  of  Aciino daphne,  distinc- 
tive because  of  its  large  reddish  brown  pubescent  flowers, 

borne  in  a  terminal  cluster ;  and  because  of  its  obovate,  sub- 
verticillate  leaves,  pubescent  on  the  lower  surface.    This  has 

I 
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been  placed  in  Actino daphne  because  of  the  fact  tliat  the  scales 
are  caducous  at  anthesis.  The  Hongkong  specimen  No.  659 
was  labeled  A.  angustifolia  Nees,  but  it  differs  materially  from 
the  latter  in  pubescence  and  in  inflorescence. 

4.  Actinodaphne  pilosa  (Lour.)  Merr.  Trans.  Am.  Philos. 

Soc.  n.s.  24^:  165(Comm.  Lourciro.  Fl.  Cochinch.).  1935. 
Laurus  piZosa  Lour.  Fl.  Cochinch.  253.  1790;  ed.  2.  311.  1793. 
MacMlus  pilosa  Nees,  Syst.  Laurln.  176.  1836. 
Tetranthcra  pUosa  Spreiigel,  fiyst.  2:   267.  1825. 

Actinodaphne  cochinchinensis  Meissn.  in  DC.  Prodr.  15^:   216.  1864  j  Lccomte, 
Not.  Syst.  2:  330.  1913;  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  ser.  V.  5:  92. 
1913;  Fl.  Gen.  ludoch.  5:   128,  pi.  4.  1914;  Merr.  Lingnan  Sci.  Jour.  9:   37. 
1930;  Liou,  Laurac.  Chine  ludoch.  157.  1932. 

Machilus  hainancnsis  Merr.   Philip.   Jour.   Sci.   21:   342.  1922;   Lingnan   Sci. Jour.  5:  80.  1927. 

Distribution:   French  Indo-China  and  Cliina. 

French  Indo-Ciiina.  cochinchina:  C.  Gaudichaud  1839  (type  of  A.  cochin- 
chinensis not  seen,  Paris);  C.  Gaudichaud  286  (cited  in  Lecomte's  emended  de- 
scription, Paris).— annam:  J.  Loureiro  (type  of  Laurus  ptlosa  not  seen,  Brit. 

Mus.?);  A.  Chevalier  41230.— romuN :  A.  Petelot  759,  5966. 
China.  Hainan:  F.  A.  McClure  7957  (type  of  Machilus  hainanen^is,  NY); 

7674  (paratype  of  same,  NY;  isotype,  AA);  F.  C.  How  71736;  C.  Wang  34115, 
35178,  35748,  36675;  8.  K.  Lau  2930,  2962,  3516;  N.  K.  Chun  #  C.  L.  Tso  43655, 
44112,  4469S;  H.  Fung  S0058 ;  W.  T.  Tsang  44935;  E.  Y.  Liang  63828,  63829, 
6SSS5,  63140,  64081,  64476;  S.  P.  Tang  4-  H.  Fung  19149;  C.  I.  Lei  168,  344;  F.  A. 
McClure  19731,  19 7 5 6. —KVf  an oai:  W.  T.  Tsang  91968;  R.  C.  Ching  7772,  7765. 
YUNNAN:  A.  Henry  13588. 

An  unusual  Actinodaphne  characterized  by  large  leaves  up 
to  15  cm.  or  more  long,  obovato,  acuminate,  penninerved,  shin- 

ing above,  glabrous  and  pilose  below.  The  branchlots  and  in- 
florescence are  also  densely  but  closely  pubescent.  The  in- 
florescence consists  of  a  raceme  about  3-4  cm.  long ;  the  fruit 

is  globose  and  small,  measuring  less  than  4  mm.  in  diam.  It  is 
a  question  whether  or  not  this  species  so  long  included  in  the 
genus  Actinodaphne  should  remain  there.  The  inflorescence 
and  fruiting  specimens  are  certainly  not  typical  of  the  usual 
conception  of  the  genus. 

5.  Actinodaphne  obovata  Bl.  Mus.  Bot.  Lugd.-Bat.  1:  342. 
1851;  Meissn.  in  DC.  Prodr.  15M  219.  1864;  Liou,  Laurac. 
Chine  Indoch.  158.  1932. 
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Wall 
W 

Laurus  oiovata  Ilamilt.  ex  Nees  in  Wall.  I.e. 

Litsea  oJ)Ovata  Nees,  Syst.  Laurin.  636.  1836. 

Distribution  :  India  and  China. 

India,     silhet:  N.   Wallich  256B   (isotype  of  Tetranthera  olovata,  Kew,  see 
footnote  p.  370). 

China,    yunnan:  H.  T.  Tsai  60884;  C.  Schneider  3902;  G.  Forrest  17821. 

This  is  one  of  the  largest-leaved  of  the  actinodaphnes 

known,  the  blade  measuring  sometimes  50  cm.  in  length  and 
25-30  cm.  in  width.  The  leaves  are  striking  because  of  the  rich 

warm-brown  pubescence  on  the  nerves,  particularly  on  the 
under  surface  where  they  stand  in  relief  against  the  extremely 

glaucous  background.  The  inflorescence  is  composed  of  nu- 
merous pedunculate  2-3-flowered  umbels.  The  fruit  is  black, 

elliptic,  up  to  2.5  cm.  long  and  about  1  cm.  broad,  subtended  by 

a  flaring  disc-like  cupule  8-10  mm.  long  and  2-3  mm.  in  diam- 

eter. In  1911,  Hayata^  described  Litsea  ohovata  from  For- 

mosa. This  name,  although  invalidated  by  the  above  publica- 
tion of  Nees,  has  been  accepted  in  later  floristic  publications 

from  Japan  and  Formosa.  Makino  &  Nemoto^  made  the 
change  to  Tetradenia. 

6.  Actinodaphne  cupularis  (Hemsl.)  Gamble  in  Sargent,  PL 

Wilson.  2:  75.  1914;  Chun,  Contr.  Biol.  Lab.  Sci.  Soc.  China, 
1^:  53.  1925. 

Litsea  cupularis  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  380.  1891. 

Distribution:  western  and  central  China. 

China,  hupeh:  A.  Henry  3473,  S473B,  4382,  4584,  7711,  7750  (syntypes  not 

seen,  Kew);  A.  Eenry  3240,  347SA,  4370  (syntypes,  Kew;  isotypes,  AA) ;  B.  C. 

Chow  1489,  1543.— sz^cuv AN :  A.  Henry  7122  (syntype  not  seen^  Kew)  ;  T.  T.  Yii 

291;  F.  T.  Wang  20683,  23644;  W.  P.  Fang  1276,  1998,  566S,  J/^r.— kweichow  : 
A.  N.  Steward,  C.  Y.  Chiao  ̂   H.  C.  Cheo  246;  Y.  Tsiang  6171. 

The  leaves  of  this  species  are  elliptic,  acuminate,  penni- 
nerved,  glabrous  above,  somewhat  glaucous  and  pubescent  to 

glabrescent  below.  The  fruit  is  ovoid,  12-14  mm.  long,  dis- 
tinctly apiculate  at  the  apex,  and  subtended  by  a  deep  more  or 

less  rugose  cupule. 

»Hayata,  Jour.  Coll.  Sci.  Tokyo,  30:  252.  1911. 

»  Makino  &  Nemoto,  Fl.  Jap.  ed  2.  375.  1931. 
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7.  Actinodaphne  lancifolia  (Sieb.  &  Zucc.)  Meissn.  In  DC. 

Prodr.  151 :  211.  1864;  Franch.  &  Sav.,  Enum.  PI.  Jap.  1:  413. 1875. 

am 

Nat.  Fl.  Jap.  2:  83).  1846. 

lozoste  lancifolia  BI.  Mus.  Bot.  Lugd.-Bat.  1:  364.  1851. 
Litsea  lancifolia  sensu  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  382.  1891;  Mats.  & 

Hay.  Enum.  PI.  Formos.  352.  1906,  non  F.-Villar. 

Distribution:  Japan  and  Foromsa. 

Japan:    (type  of  Daphnidium  lanHfoUum  not  seen,  Leiden). 

This  species  has  caused  much  discussion  (see  Litsea  rotundi- 
folia  var.  ohlongifolia  [Nees]  Allen).  It  has  rather  small 
leaves  8-10  cm.  long,  more  elliptic  than  lanceolate,  subacumi- 
nate  with  obtuse  acumen,  penninerved,  glabrous  above,  gla- 
brescent  below.  The  petioles  are  glabrescent,  and  the  branch- 
lets  glabresccnt  to  glabrous.    The  inflorescence  consists  of  a 
solitary  subumbel,  subsessile.  The  pedicel  is  approximately 
5  mm.  long,  topped  by  a  shallow  irregular  disc  with  a  spread  of 
less  than  4  mm.  The  fruit  is  subglobose,  6-7  mm.  in  diameter 
and  apiculate.  Litsea  lancifolia  (Roxb.)  Benth.  &  Hook.  f.  ex. 
F.-Villar  is  a  true  Litsea,  and  has  nothing  to  do  with  Actino- 

daphne lancifolia  (Sieb.  &  Zucc.)  Meissn.  Litsea  lancifolia  F.- 
Vill.  was  based  on  the  very  different  Tetranthera  lancifolia 
Roxb.,  not  on  Daphnidium  (lozoste)  lancifolium  Sieb.  &  Zucc. 

7a.  Actinodaphne  lancifolia  (Sieb.  &  Zucc.)   Meissn.  var. 
sinensis,  var.  nov. 

A  typo  diffort  foliis  plerumque  minoribus  acutis  coriaceis 
saepe  glaucinis,  fructu  pedicellis  plerumque  brevioribus. 

Distribution  :  eastern  and  central  China. 

China,    chbkiang:  S.  Chen  37,  439,  1165,  1258,  1414,  2156  (type,  AA),  S415 ; 
W.  C.  Cheng  S146,  3607;  B.  C,  Ching  5004,  5201;  Y.  Y.  Eo  1317,  1627;  Y.  L.  Keng 
256.— Ki AN Qsu :   Y.  L.  Keng  2672,  ̂ 65^.— hupeh:   K.  C.  Chow  1321. 

The  leaves  of  the  variety  are,  for  the  most  part,  smaller, 
more  acute  at  the  apex  and  more  shining:  on  the  UDPer  surface. 

some  cases,  they  are  less  obviously  glaucous.    In o 

over  the  material  of  Litsea  rotundifolia  var.  ohlongifolia 
(Nees)  Allen,  which  was  under  Actinodaphne  or  Litsea  chinen- 
sis  in  the  herbarium,  I  found  that  a  goodly  portion  was  not 
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Litsea  rotundifolia  ohlongifolia,  but  a  species  different  in  leaf 

shape,  petiole  length  and  infrutescence.  It  resembles  Actino- 

dapline  lancifolia  (Sieb.  &  Zucc.)  Meissn.  from  Japan,  but  dif- 
fers slightly  in  leaf  characters.  The  infrutescence  is  similar. 

Although  the  difference  is  slight,  I  propose  the  above  new  vari- 
ety of  the  species,  because  of  geographical  separation.  I  have 

cited  all  of  the  specimens  of  the  variety  which  I  have  seen,  since 

they  are  for  the  most  part  recent  collections  which  have  been 
misidentified  in  various  herbaria.  It  will  be  observed  that  the 

majority  are  from  the  province  of  Chekiang. 

8.  Actinodaphne  Henryi  Gamble,  Kew  Bull.  1913 :  265;Liou, 
Laurac.  Chine  Indoch.  157.  1932. 

Distribution:   known  only  from  the  two  collections  cited. 
YUNNAN:  A.  Henry  11709 A  (typ 

•    1     ■ 

specimens  cited  in  the  additional  description  oi  rruit  given  by  Jjion,  i.e.;. 

Actinodaphne  Henryi  is  a  distinctive  species  due  to  the  ex- 

tremely large  lanceolate  or  elliptic  penninerved  leaves  25-30 
cm.  long,  6-7  cm.  broad,  and  to  the  greyish-tan  pubescent 
branchlets.  The  inflorescence  is  racemose  and  is  covered  com- 

pletely with  a  dense  golden-brown  sericeous  pubescence.  The 
cupules  are  very  distinctive  in  that  they  are  covered  with  a  fine 

greyish  pubescence. 
I 

I 

I 

9.  Actinodaphne  ferruginea  Liou,  Laurac.  Chine  Indoch. 
160.  fig.  12.  1932. 

Distribution  :  known  only  from  type  locality. 

French  Indo-China.  annam:  E,  Poilane  1127  (type,  Paris;  photo.,  AA). 

The  above  species  is  distinguished  by  alternate  elliptic  leaves 

15  cm.  or  more  long  and  up  to  5  cm.  broad,  attenuately  acumi- 
nate at  apex  and  subrotund  at  the  base,  penninerved,  glabrous 

and  f  errugineous-tomentose  below 
the branchlets  and  petioles  are  at  first 

covered  with  a  close  f  errugineous  tomentum,  but  finally  become 

glabrescent.  ''Ferrugineous'*  is  hardly  the  term  that  should 
be  used  to  express  the  shade  of  the  pubescence  on  the  specimen 

of  the  type  which  I  have.  It  seems  hardly  red  enough  to  be  des- 
ignated as  such.     Staminate  flowers  and  fruit  are  unknown. 

I 
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The  species  at  first  glance  appears  to  be  a  Litsea,  but  the  very 
definitely  caducous  bracts  place  it  in  Actino daphne. 

10,  Actinodaphne  (?)  litseaefolia,  spec.  nov. 
Frutex  ad  4  m.  alta,  ramulis  teretibus  striatis  rubescentibns 

ex  adpresse  pubescentibus  glabris,  initio  griseis  demum  brun- 
neis.  Folia  altorna,  elliptica  vel  oblanceolato-elliptica,  acuta 
vol  subacuminata,  ad  basin  attenuate  acuta,  utrinque  sub  lento 
reticulata,  13-18  cm.  longa,  5.5-7.5  cm.  lata,  supra  glabra,  pal- 
lide  viridia,  nitida  (fide  collectoris),  subtus  glaucescentia,  pu- 
bescentia,  penninervia,  nervis  10-12  satis  arcuatis,  supra 
planis  subtus  elevatis  brunneis,  petiolis  10-15  mm.  longis,  ex 
pubescentibus  glabroscontibus.  Inflorescentia  multiflora,  sub- 
umbellata,  axillaris,  solitaria,  brevipedunculata.  Flores  $ 
immaturi,  corollae  lobis  6,  ellipticis  extus  pubescentibus  intus 
glabris,  staminibus  9,  6  interioribus  biglandulosis,  filamontis 
ad  basin  parce  pubescentibus ;  flores  9  ignoti.  Fructus  parvus 
(immaturusf ),  oblongus,  5  mm.  longus,  3  mm.  latus,  apiculatus, 
nigrescens,  cupula  adpresse  pubescente  2  mm.  longa  6  mm. 
lata,  pedicello  brevi  crasso. 

Distribution:  Cliina  (Hainan). 
China.    Hainan:  F.  C.  How  73626,  72705  (type,  AA),  72550. 

A  species  that  looks  very  like  Litsea  Griffithiana  and  Litsea 
hhasyana,  both  from  India,  but  has  the  ragged  irregular  cupule 
surrounding  the  fruit  that  is  characteristic  of  Actinodaphne. 

11.  Actinodaphne  Tsaii  Hu,  Bull.  Fan  Mem.  Inst.  Biol.  5: 
307.  1934:  Hu  inHu  &  Chun,  Ic.  PI.  Sin.  4:  9,  pi.  159.  1935. 

DiSTRiuuTioN :  known  only  from  type  locality. 
China,    tunnan:  E.  T.  Tsai  51907  (type,  Tan  Mem.  Inst.  Biol;  isotype,  AA). 

A  plant  with  slender  branches  and  oblanceolate  acuminate 
membranaceous  leaves  10-12  cm.  long,  2-3  cm.  broad,  penni- 
nerved  at  their  apices.  The  species  recalls  Actinodaphne  sik- 
Umensis  from  India,  but  the  veins  of  the  latter  are  more  nu- 

merous, and Both 

flowc 
have  in  common  the  long-exserted  stamens  of  the   ̂  
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12.  Actinodaphne  sesquipedalis  Hook.  f.  &  Thorns,  ex 

Meissn.  in  DC.  Prodr.  15^:  216.  1864;  Hook.  f.  Fl.  Brit.  Ind.  5: 

151.  1886;  Gamble,  Jour.  As.  Soc.  Bengal,  752;  113.  1912;  Liou, 
Laurac.  Chine  Indoch.  158.  1932. 

i 

DiSTEiBUTiON :  India  and  Indo-China? 

India,    mergui:   W.  Griffith  (type,  Kcw). 

Except  for  the  type  of  Actinodaphne  sesquipedalis,  I  have 

seen  no  materia!  of  the  species.  Liou  has  recorded  one  speci- 
men from  Annam.    It  is  an  interesting  plant,  having  coarse, I 

long  narrowly  lanceolate,  pubescent,  penninerved  leaves,  ver- 
ticillate,  over  50  cm.  long  and  10  cm.  broad.  The  inflorescence 

consists  of  numerous  pedunculate  umbels,  which  increase  tre- 

mendously in  size  and  coarseness  in  the  fruiting  stage.  The 
fruit  is  globose. 

I 

12a.  Actinodaphne  sesquipedalis  var.  cambodiana  Lecomte, 

Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  ser.  V.  5:  93.  1913;  Fl.  Gen 

Indoch.  5:  130.  1914. 

Distribution:  known  only  from  tj^e  locality. 

Trench  Indo-China.    cambodia:  L,  Pierre  627  (type,  Paris).  ^ 

The  leaves  of  the  variety  are  smaller  and  more  pubescent 

than  those  of  the  species. 

13.  Actinodaphne  perlucida,  spec.  nov. 

Arbor  10  m.  alta,  ramulis  teretibus  pallide  brunneis  dense 

cano-tomentosis  mox  glabris  lucidis.  Folia  in  apice  ramu- 

lorum  verticillata,  crasse  coriacea,  elliptica,  abrupte  acuta  vel 

obtusa,  11-21  cm.  longa,  4-9  cm.  lata,  primo  tomentosa  ut  vide- 

tur,  demura  nonnisi  ad  marginem  glabrescentia,  sicca,  supra 

nitida,  sub  lonte  minute  reticulata,  pubescentia  praecipue  in 

nervis,  subtus  obscure  pallida,  glabrescentia,  penninervia, 

nervis  7-9-3ugis  erecto-arcuatis,  supra  planis  subtus  promi- 

nulis,  plerumque  nitidis,  petiolis  crassis,  1-2  cm.  longis,  2-3 

cm.  latis,  primo  tomentosis  mox  glabris.    Inflorescentia  sub 
umbellata,  pauciflor Flores  5  & 

9  ignoti.  Fructus  subglobosus,  apiculatus,  6-7  mm.  m  diam 

etro,  nigrescens,  glaber,  cupula  brevi  irregulariter  dentata  pu 

bescente,  pedicello  brevissimo  incrassato. 
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Distribution:  French  Indo-China. 

French  Indo-China.    annam:  E.  PoUane  4590  (type,  Paris:  photo,  and  fragm AA). 

An  extremely  unusual  species,  placed  rather  hesitatingly  in 
the  genus  Actino daphne,  because  of  the  character  of  the  cupule. 
Again,  the  species  is  based  on  fruiting  material  only,  because 

distinct of  it  cannot  be 

& 
ascertained  until  staminate  specimens  are  collected.  The  la: 
penninerved  leaves,  very  darkly  shining  above  and  pale  below, 
at  once  set  the  species  apart.  It  is  evident  from  the  mature 
specimen  that  in  an  early  stage  the  leaves  were  covered  with  a 
dense  light  tomentum  for  traces  of  it  are  still  apparent,  par- 

ticularly on  the  leaf  margins. 

14.  Actinodaphne  glaucina,  spec.  nov. 
Arbor  ad  10  m.  alta,  ramulis  teretibus  striatis  ferrugineis 

adpresse  pubescentibus  mox  glabris,  foliorum  cicatricibus  ro- 
tundis  haud  elevatis.  Folia  in  apice  ramulorum  subverticil- 
lata,  ex  glabrescentibus  glabra,  an  primo  pubescentia,  subcor- 
iacea,longe  lanceolata,  13-23  (28)  cm.  longa,  2.5-4  (8)  cm.  lata, 
ad  apicem  acuta  vel  subacuminata,  ad  basin  attenuate  acuta, 
sub  lente  supra  minute  reticulata,  subtus  ex  pallide  glauces- 
centia,  penninervia,  nervis  plerumque  10-jugis  subascendenti- 
bus  flavis,  supra  conspicuis  planis  glabrescentibus  subtus 
prominulis  ex  pubescentibus  glabris,  petiolis  12-20  mm.  longis, 
ferruginco-tomentosis.  Inflorescentia  subumbellata,  axillaris, 
solitaria,  pedunculata,  pedunculis  2-6  mm.  longis,  adpresse  pu- 

bescentibus. Flores  ̂   et  $  ignoti.  Fructus  globosus,  7-10 
mm.  latus,  nigrescens,  disco  planiusculo  adpresse  pubescente, 
pedicello  adpresse  pubescente  incrassato. 

Distribution:  China  (Hainan). 

China.    Hainan  :   Fan  Yah,  N.  K.  Chun  4-  C.  L.  Tso  44045  (type,  AA)  ;  F.  C.  How 
721:20  (sterile  specimen). 

As  is  frequently  the  case,  the  young  sterile  shoot  has  larger, 
coarser  leaves,  but  their  type,  as  well  as  the  characteristic  leaf 
scars,  place  it  with  this  species.  The  nearest  affinity  is  Actin- 
odapJme  Ilenryi  Gamble.  Again,  more  material  may  show  this 
not  to  be  an  Actinodaphne  but  a  Litsea  or  a  Neolitsea.    In  the 
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dried  state  this  plant  is  easily  distinguished  by  contrasting 
color  of  the  leaf  surfaces,  the  upper  being  a  soft  brown,  the 
lower  pale  green  and  glaucescent. 

I 

15.  Actinodaphne  omeiensis  (Lion),  spec*  nov. 
Actinodaphne  reticulata  Meissn.  var.  omeiensis  Liou^  Laurac,  Chine  Indoch. 

158,  1932. 

Distribution:  China  (Szechuan). 
I 

China,  szechuan:  W.  P.  Fang  2448,  2386  (syntypea  of  A.  reticulata  var. 

omeiensis,  Parisj  isotypes,  AA);  Y.  Chen  7S06  (syntype  of  A.  reticulata  var. 

omeiensis  not  seen,  Paris)  ;  F.  T.  Wang  23212,  23585d;  T.  T.  Yii  402;  W.  P.  Fang 
3210. 

This  has  been  raised  to  specijfic  rank  because  of  the  fact  that, 
aside  from  the  leaf  shape  and  its  position  on  the  stem,  it  has  no 
resemblance  to  A.  reticulata  Meissn.  The  leaves  are  coarser, 

somewhat  larger  and  entirely  glabrous,  with  fewer  veins  aris- 
ing from  the  midrib,  salient  below.  The  stem  at  maturity  is 

maroon  in  color  and  glabrous.  The  fruiting  inflorescence  is 
composed  of  several  umbels,  consisting  of  subspherical  black 

fruit  about  15  mm.  in  diameter,  very  definitely  apiculate,  sub- 
tended by  a  shallow  disc-like  cupule,  undulate  in  margin,  less 

than  2  mm.  deep,  borne  on  a  slender  slightly  enlarged  pedicel, 

both  cupule  and  pedicel  being  appressed-pubescent. 

16.  Actinodaphne  setchuenensis  (Gamble),  comb.  nov. I 

Lindera   setchuenensis   Gamble   in   Sargent,    PI.    Wilson:  2:   82.  1914;    Liou, 
Laurac.  Chine  Indoch.  128,  1932. 

Benzoin  sctchuencnse  Eehd.  Jour.  Arnold  Arb.  1:  145.  1919;  Chun,  Contr,  Biol. 

Lab.  Sci.  Soc.  Cliina,  l"*:   47.  1925. I 

Distribution:   China  (Szechuan).  i I 

China,  szechuan:  E.  H.  Wilson  4586  (type,  AA). 

This  species  was  described  from  a  pistillate  specimen  only. 

Examination  of  the  type  collection  shows  that  the  fruit  is  sub- 
tended by  a  shallow  cupule  which  very  distinctly  has  the  re- 

mains of  the  corolla  and  staminodes  about  its  margin.  The 

leaves  are  pseudoverticillate,  linear-oblong,  up  to  20  cm.  long, 
about  2.5  cm.  broad,  penninerved,  shining  above  and  pubescent 
below.  The  inflorescence  consists  of  pedunculate  umbels.  The 

fruit  is  ovoid,  1  cm.  long,  subtended  by  a  small  irregular  shal- 
low cupule  about  5  mm.  long,  borne  on  a  very  slender  pedicel. 
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17.  Actinodaphne  reticulata  Meissn.  in  DC.  Prodr.  15^:  212. 
18G4;  Hook.  f.  Fl.  Brit.  Ind.  5:  147.  1886;  Chun,  Contr.  Biol. 
Lab.  Sci.  Soc.  China  V:  53.  1925;  Liou,  Laurac.  Chine  Indoch. 
158.  1932. 

Distribution:  India  and  China? 

India,    nepal:  Ecrb.  HooTcer  f.  (type,  Kew). 

Although  Actinodaphne  reticulata  Meissn,  has  been  reported 
from  China,  the  species  proper  in  all  probability  does  not  occur 
there.  It  is  characterized  by  pubescent  verticillate  leaves  and 
branchlets.  The  leaves  are  very  conspicuously  reticulate,  gla- 

brous above,  pubescent  below,  elliptic  (oblong),  penninerved 
and  long-acuminate.  The  fruit  is  ovoid  10-12  mm.  long,  7-8 
mm.  broad,  subtended  by  a  thin  shallow  cupule,  and  borne  on  a 
slender  pedicel. 

17a.  Actinodaphne  reticulata  Meissn.  var.  glabra  Meissn.  in 

DC.  Prodr.  15^:  213.  1864;  Liou,  Laurac.  Chine  Indoch.  158. 
1932. 
Distribution:  India  and  China. 

India,    nepal?:  Herb.  HooJcer  f.  (type  not  seen,  Kew). 

Liou  lists  this  variety  as  occurring  in  Yunnan.  Hooker  f .  in 

the  'Flora  of  British  India'  mentions  the  type  of  the  variety  as 
being  a  more  mature  specimen  than  the  type  of  the  species, 
hence  more  glabrous.  I  have  seen  no  representative  of  the  va- 

riety except  the  specimen  from  Khasya  in  the  Hooker  Her- 
barium, with  a  fruiting  branch  nearly  as  pubescent  as  the  ster- 

ile shoot  on  the  sheet  beside  it.  The  latter,  however,  has  the 
remnants  of  long  dark  hairs  on  the  under  surface  of  the  leaves 
in  addition  to  the  finer  lighter  pubescence.  Although  pubes- 

cence is  at  best  a  variable  character  and  a  weak  one  on  which  to 
base  a  variety,  nevertheless,  until  more  material  is  at  hand,  the 
variety  will  be  retained. 

17b.  Actinodaphne  reticulata  Meissn.  var.  Forrestii,  var. 
nov. 

A  typo  manifeste  differt  foliis  arete  elliptico-lanceolatis, 
subtus  gl aucescentibus  nervis  primo  intuito  adscendentibus 
nee  arcuatis;  indumento  pilis  adpressis  longioribus;  cupulis 
majoribus;  pedicellis  longioribus;  perulis  pubescentibus. 
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Distribution:  China  (Yunnan). 

China,     tunnan:   G.  Forrest  18827    ̂     (type,  AA),  16047,  17555,  9069;  A. 

Henry  114S6, 1SS23. 

A  variety  as  yet  known  only  from  Yunnan,  which  shows  its 

affinity  for  A.  reticulata,  but  differs  in  having  narrower,  longer 

leaves,  glaucous  below  and  covered  with  light  brown  pilose  pu- 
bescence in  the  young  stages.  Both  characters  may  or  may  not 

persist  through  the  fruiting  stage.  The  branchlets  and  peti- 

oles are  covered  with  a  short-appressed  dense  pubescence,  be- 

coming glabrescent  in  the  fruiting  stage.  The  fruiting  inflo- 
rescence of  the  variety  is  larger  than  that  of  the  species.  The 

fruit  is  oblong,  apiculate,  14-16  nun.  long  and  6-8  nun.  wide, 

subtended  by  a  cupule  8-10  mm.  deep,  and  borne  on  a  pedicel 
15  mm.  long. 

The  variety  is  named  for  the  late  Mr.  George  Forrest,  who 

collected  extensively  for  a  number  of  years  in  western  China 
and  Tibet. 

18.  Actinodaphne  Lecomtei,  spec.  nov. 

Litsea  hupehana  var.  longifolia  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris, 

s^r.  V,  5:  88.  1913;  Liou,  Laurac.  Chine  Indoch.  179.  1932. 

Actinodaphne  reticulata  sensu  Gamble,  in  Sargent,  PI.  Wilson.  2:   75.  1914, 
non  Meissn. 

! 
I 

Arbor  ad  10  m.  alta,  ramulis  teretibus  pubescentibus  mox 

glabris.  Folia  subverticillata  vel  alternata,  membranacea, 

lanceolata,  10-15  cm.  longa,  14-26  mm.  lata,  acuta  vel  attenu- 

ate acuta,  supra  opaca,  glabra,  sub  lente  minute  reticulata,  sub- 
tus  interdum  glaucescentia,  parce  adpresseque  pubescentia, 

sub  lente  minute  reticulata,  penninervia,  costa  valde  promi- 

nente  pallidiore,  nervis  numerosis  supra  subtusque  inconspi- 

cuis,  petiolis  gracilibus,  7-13  mm.  longis,  ex  adpresse  pubes- 
centibus glabris.  Inflorescentia  subumbellata,  axillaris,  sub- 

sessilis.  Flores  numerosi,  circa  7  mm.  longi,  pedicello  pubes- 

cente,  2-3  mm.  longo,  perianthii  tubo  brevi,  lobis  (4)-6,  ellip- 
ticis  laceratis  extus  pubescentibus  subtus  glabris.  Flores  $ 

staminibus  9  (vel  pluribus),  filamentis  gracilibus;  staminibus 

exterioribus  6, 6  mm.  longis,  interioribus  3.5  mm.  longis  biglan- 

dulosis,  glandulis  filamentis  triplo  minoribus  breviter  stipita- 
tis.   ad  tertium  inferum   tubi  adnatis:   ovario   rudimentali. 
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Flores  9  ignoti.  Fructus  obovoideus,  circa  7  mm.  longus,  5 
mm.  latus,  glaber,  viridi-nigrescens,  cupula  5  mm.  longa,  crenu- 
lata  glabra  rugulosa,  pedicello  7-8  mm.  longo,  subincrassato. 

Distribution:  western  Cliina. 
China,     szechttan:  Mt.  Omr Exped.)    44S4    (typ 

Litsea  hupehana  longifolia  Lecomte,  Kew;  isotype,  AA) ;  E.  H.  WUson  (Veitch 

Exped.)  5777;  C.  Wang's3250,  28658;  P.  Faroes  1474.- 
KWEiCHOw:   W.  Y.  Chun 

7052. 

DOUBTFUL  SPECIES 

Actinodaphne  Hookeri  Meissn.  in  DC.  Prodr.  15^:  218.  1864; 
Hook.f.Fl.Brit.Ind.  5:  149.  1886. 

DlSTEiBunoN :  India  and  China  ? 

India:  Uerh.  Hooker  f.  (type  not  seen,  Kew). 
China,    tunnan:  H.  T.  Tsai  61952? 

Tbe  Yunnan  specimen  fits  the  description  in  the  larger  sense. 
It  is  possible  that  the  Yunnan  material  represents  a  variety  of 
the  species,  and  that  A.  Ilookeri  Meissn.  is  confined  to  India. 

Actinodaphne  pedunculata  (Bl.)  Meissn.  in  DC.  Prodr.  15^: 
211.  1864;  Hemsl.  Jour.  Linn.  Soc.Bot.  26:  383.  1891. 

lozoste  pedunculata  Bl.  Mug.  Bot.  Lugd.-Bat.    1:  364.  1851. 

China:  Blume  (type  of  lososte  pedunculata  not  seen,  Leiden;  photo.,  AA). 

This  species,  to  judge  from  the  photograph,  appears  to  be  a 
Machilus.  The  species  is  difficult  to  determine  without  the  ac- 

tual material,  but  if  it  is  Machilus  it  certainly  belongs  in  the 
group  with  Machilus  velutina  Champ,  and  M.  Grijsii  Hance. 
Superficially  it  resembles  Actinodaphne  magniflora  Allen. 

EXCLUDED  SPECIES  AND  VAEIETIES 

Actinodaphne  chinen^is  Nees,  Sjst.  Laurin.  600.  1836  -  Litsea  rotundifolia  Hemsl. 
var.  oblonglfolia  (Nees)  Allen. 

ActinodapJine  chincnsis   Nees  var.  oblonglfolia  Nees,  SysL  Laurin.  600.  183C  = 
Litsea  rotundifolia  Hemsl.  var.  ofelongifolia  (Nees)  Allen. 

Actinodaphne  chinensis   Nees   var.  rotundifolia  Nees,   Syst.   Laurin.   COO.  1836   = 
Litsea  rotundifolia  Hemsl. 

Actinodaphne  confertifolia  (Hemsl.)  Gamble  in  Sargent,  PI.  Wilson.  2:   74.  1914  = 
Neolitsea  confertifolia  (Hemsl.)  Merr. 

Actinodaphne  TiongTcongensls  Cliun,  Jour.  Arnold  Arb.  8:   22.  1927  -  Neolitsea  hong- 
kongensis   (Chun)  Allen. =  Litsea 

tundifolia 
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KEY  TO  THE  SPECIES  OF  NEOLITSEA 
I 

1,  Loaves  penninerved. 

2.  Leaf  margins  undulate;  leaves  narrowly  lanceolate. 

3.  Fruit  subtended  by  a  scarcely  enlarged  disc  2  mm.  long;  pedicel  4  mm.   ' 
long;  largest  leaves  up  to  12  cm.  long   1.  N.  conf ertif olia 

3.  Fruit  subtended  by  a  sliallow  cupule  3  mm.  deep,  5-6  mm.  in  diam.; 

pedicel  7-8  mm.  long;  largest  leaves  up  to  9  cm,  long 
2,  N.  undulatifolia 

2.  Leaf  margins  not  undulate. 

3.  Young  branclilets  and  leaves  ferrugineous-tomentose. 

4.  Pubescence  of  leaf  only  on  petiole  and  half-way  up  midrib;  leaf  ob- 

long, never  more  than  2.3  cm.  broad   3.  N,  ohlongifolia 

4.  Pubescence  of  leaf  covering  entire  surface;   leaf  obovate,  obovate- 

elliptic,  never  less  than  3  cm.  broad   4.  N.  cambodiatta 

4a.  Leaves  glabrous,  attenuate  at  base  and  apex,  reticulate 
4a.  N,  cambodiaTia  var.  glabra 

3.  Young  branchlets  and  leaves  not  ferrugineous-tomentose. 

4.  Fruit  ovoid;  leaves  subacuminate  with  obtuse  acumen   (Hongkong) 

  5.   N,   honghongensis 

4.  Fruit  globose;  leaves  long-acute  (Szechuan)   6.  N.  wushanica 

1.  Leaves  triplinervcd  or  obscurely  triplinerved. 

2.  Leaves  obscurely  triplinerved. 

3.  Leaves  caudate,  pale;  flowers  borne  in  densely  crowded  subumbels 

7.  N.  homilantha 

3.  Leaves  not  caudate;  flowers  borne  in  more  loosely  arranged  subumbels. 

4.  Leaves  glabrous,  very  coriaceous,  extremely  obtuse   8.  N*  obtusifoUa 

4.  Leaves  brown-tomentose  below,  subcoriaceous,  subacuminate  with  ob- 
tuse acumen   9.  JV.  elaeocarpa 

2.  Leaves  definitely  triplinerved, 

8.  Leaves  covered  below  with  dense  golden  or  silvery  sericeous  pubescence.   \ 

4,  Leaves  ovate-elliptic,  obtuse  to  acute   10.  N.  Sieboldii 

4.  Leaves  oblong-lanceolate,  falcate-acuminate  (Japan  &  eastern  China) 
  11,   N.  awrata 

4a,  Leaves  glabrescent,  pubescence  colorless    (western  China) 

11a.  N.  aurata  var.  glabrescens 

3.  Leaves  not  covered  below  with  dense  golden  or  silvery  sericeous  pubes- 
cence. 

4.  Largest  leaves  never  less  than  15  cm.  long. 
5.  Fruit  spherical. 

6.  Fruit  10  mm.  in  diam.;  leaves  oblong-lanceolate   12.  N.  cJiinensis 

e.  Fruit  15-18  mm.  in  diam.;  leaves  ovate   13.  N.  IcwangsieTisis 

5.  Fruit  ellipsoid. 

6.  Inflorescence  composed  of  peduncled  subumbels;  fruit  subtended 

by  the  very  slightly  enlarged  pedicel  tip   14.  ̂ .  Levinei 

6.  Inflorescence  composed  of  sessile  subumbels;  fruit  subtended  by 

shallow  cupule  2-3  mm.  long,  7-8  mm.  in  diam   15.  N,  Howii 

4.  Largest  leaves  not  more  than  13  cm,  (occasionally  15  cm.  in  N.  Chuii) long. 
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5.  Lower  leaf-surface  grey-glaucous;  veins,  petioles  and  young  branch- 
lets  ferrugineous  tomentose   16,  N.  alongcnsis 

5.  Lower  leaf -surf  ace  often  somewhat  glaucous;   veins^  petioles  and 
young  branchlets  not  ferrugineous-tomentose. 

6.  Fruit  splierical  or  subspherical. 

7.  Ovary  pubescent   17.  N.  Poilanci 
7.  Ovary  glabrous, 

8.  Leaves  ovate  to  elliptic,  obtuse,  prominently  reticulate;  bark 
aromatic     18.  N.  Merrilliana 

8.  Leaves  not  ovate  to  elliptic,  nor   obtuse,  not  prominently 
reticulate;  bark  not  aromatic. 

9.  Fruiting  pedicel  6-8  mm,  long,   surrounded  by  disc  3-4 
mm.  in  diam   19.  N^  umbrosa 

9.  Fruiting  pedicel  shorter  than  6-8  mm.;  disc  very  small. 
10.  Lowest  pairs  of  nerves  outstanding  on  lower  surface, 

2-3  pairs  near  tip  of  leaf  almost  imperceptible. 

11.  Branchlets  and  petioles  pubescent   '.  .20.  N.  pulchella 
11,  Branchlets  and   petioles  glabrous 
   25a,  N,  phanerophlebia  f.  glabra 

10.  Lowest  pairs  of  nerves  hardly  more  prominent  than 
others   21.  N.  zeylanica 

10a.  Leaves  more  caudate   21a.  N.  zeylanica  var.  Fangii 
6.  Fruit  elliptic, 

7.  Ovary  pubescent   17.   N.  Poilanei 
7.  Ovary  glabrous. 

8.  Fruit  not  less  than  15  mm.  long;  pedicels  enlarged  to  nearly 
the  diameter  of  the  branchlets   22.  N.  ellipsoidea 

8.  Fruit  not  more  than  8  mm.  long;  pedicels  scarcely  enlarged. 
9.  Branchlets  subverticillate   23.  N,  polycarpa 
9.  Branchlets  not  subverticillate. 

10.  Branchlets   and   leaves   entirely   glabrous   except   for 

petioles. 
11.  Largest  leaves  not  less  than  10  cm,  long;   petioles 

20-30  mm,  long   24.  N.  Chuii 
11.  Largest  leaves  not  more  than  9  cm,  long;   petioles 

not  more  than  15  mm,  long 

24a.  N.  Chuii  f,  annamens'is 
10.  Branchlets,  leaves  and  petioles  pubescent 

25,    N.    phanerophlebia 

1.  Neolitsea  confertifolia  (HemsL)  Merr.  Lingnan  Sci.  Jour. 
15:  419.  1936. 

Actinodaphne  confertifolia  (Hemsl.)  Gamble  in  Sargent,  PI.  Wilson.  2:  74, 
1914;  Chun,  Contr.  Biol,  Lab.  Sci.  Soc.  China,  V:  54.  1925;  Liou,  Laurac. 
Chine  Indoch.  159.  1932. 

Litsea  confertifolia  ITemsl.  Jour.  Linn.  Soc.  Bot.  26:   379,  pi.  7.  1891. 
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Distribution:  China. 

China,     hupeh:  A,  Henry  3054,  6007,  7829,  7829 A   (syntypes,  Kew;  isotypes, 

Gray),  1247,  2202,  2203  (syntypes  not  seen,  Kew) ;  C.  Silvestri  7i 

TUNG:   C.  L,  Tso  21140,  20917, — szechuan:   A.  Henry  7197   (sy: KWANG- — szechuan;  a.  Henry  7197  (syntype,  Kew;  iso- 
type.  Gray), 

I 

Most  of  the  specimens  of  the  above  species  are  from  central 

or  western  China.  It  is  a  distinctive  species  because  of  the  un- 
dulate margins  of  the  leaves ;  the  latter  are  narrow  lanceolate, 

less  than  10  cm.  long  and  2  cm.  broad,  somewhat  similar  in  ap- 
pearance to  NeoUtsea  undulatif olia  (Levi.)  Allen.  Neolitsea 

confertifoliaj  however,  has  larger,  coarser  leaves,  which  are 
srlaucous  below.    The  venation  in  the  two  species  also  differs. 

2.  Neolitsea  undulatif  olia  (Levi.)  Allen,  Jour.  Arnold  Arb. 
17:  328.  1936. 

I 

Litsea  undulatif  olia  L6vl,   Fl.  Kouy-Tcheou,  220.  1914. 
Neolitsea  spec.  Eelid.  Jour.  Arnold  Arb.  10:   193.  1929. 

I 

Distribution:  western  China. 

China,    kweichow:  J.  Cavdlerie  without  number,  March  14,  1900  (holotype  of 

Litsea  undulatif  olia,  Edinb.;  isotype,  AA). — YUNNAN:  E.  T.  Tsai  62499. 

The  leaves  of  the  species  are  verticillate,  small  (less  than  9 

cm.  long),  narrowly  elliptic  with  an  undulate  margin,  penni- 
nerved,  the  midrib  very  prominent,  with  numerous  pairs  of 
more  inconspicuous  laterals. 

The  Tsai  specimen  recalls  in  its  leaf  characters  Neolitsea 

confertifolia  (Hemsl.)  Merr.  except  for  the  fact  that  in  the 

latter  the  leaves  are  glaucous  beneath.  The  fruiting  inflores- 

cence of  N.  undulatif  olia  consists  of  sessile  umbels.  An  indi- 
vidual fruit  is  borne  on  an  enlarged  pubescent  pedicel  which 

flares  into  a  shallow,  more  or  less  crenulate,  somewhat  pubes- 
cent cupule.  The  fruit  is  ovoid-ellipsoid,  black,  approximately 

12  X  8  mm.,  apiculate,  rugose  on  drying.  The  young  branchlets 

are  appressed-pubescent. 

3.  Neolitsea  oblongif  olia  Merr.  &  Chun,  Sunyatsenia,  2:  234, 

pL45.  1935. 
Distribution:   China  (Hainan), 

China,  hainan:  N,  K.  Chun  4-  C.  L,  Tso  44049  (type,  NY;  isotype,  AA),  44337, 
43891;  F.  C.  How  73215;  H.  Y.  Liang  63523,  63145,  62798;  C.  Wang  34692. 
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A  species  easily  recognized  by  its  small,  slender,  pale  green, 
oblong  or  oblong-lanceolate  leaves,  less  than  10  cm.  long  and 
2  cm.  broad. 

4.  NeoHtsea  cambodiana  Lecomte,  Not.  Syst.  2:  335.  1913; 
Fl.  Gen.  Indocli.  5:  143.  1914;  Lion,  Laurac.  Chine  Indoch.  143. 
1932. 

Neolitsca  fcrruginca  Merr.  Lingnan  Sci.  Jour.  7:  305.  1929. 

Distribution:   French  Indo-China  and  China. 

French  Indo-China.  cambodia;  L.  Pierre  5154  (type  of  Neolitsea  camhodiana, Paris). 

China,  kwangtunq:  W.  Y.  Chun  5560  (type  of  Neolitsca  ferruginca,  NY; 
isotypo,  A  A);  S.  K.  Lau  S0SS8 ;  C.  L.  Tso  210S9 ;  W.  T.  Tsang  ̂   K.  C.  Wong 
14480,  14591.— KiAi^GSi:   S.  K.  Lau  4457,  4818. 

The  species  is  delimited  by  the  dense  ferrugineous  tomentum 
on  the  young  leaves  and  branchlets.  This  tomentum  gradually 
disappears  from  the  leaves  with  age,  the  under  surface  of  the 
leaf  blade  showing  glaucous,  the  veins  being  the  last  to  lose 
their  pubescence.  There  is  a  great  deal  of  variation  in  the  leaf 
characters  of  the  species.    Chun  5552,  cited  by  Merrill  in  his 

al  publication,  has  leaves  which  are  more  obovate  than 
oblon specimen  from  Cambodia 
they  are  lanceolate  and  more  glaucous  than  in  the  Chinese  ma- 

terial. In  spite  of  this  variation,  however,  there  can  be  no 
doubt  that  these  are  conspecific. 

4a.  Neolitsea  cambodiana  Lecomte  var.  glabra,  var.  nov. 
A  typo  differt  ramulis  adpresse  pubescentibus,  foliis  magis 

attenuatis  ad  basin  et  in  apice  glabris  concoloribus  utrinque 
reticulatis,  petiolis  adpresse  pubescentibus. 

Distribution  :  known  only  from  type  locality. 
China,    kwangtung:   W.  I.  Tsang  21646  (type,  AA). 

The  salient  difference  between  the  variety  and  the  species  is 
found  in  the  leaves ;  they  are  more  attenuate  at  the  base  and 
apex;  are  concolorous,  glabrous  and  everywhere  reticulate. 

5.  Neolitsea  hongkongensis  (Chun),  comb.  nov. 
ActinodapJiTie  honglcongemis   Chun,   Jour.   Arnold   Arb.   8:   22.  1927;    Contr. 

China 
1932. 

Actinodaphne  angustifolia  sensu  Benth.  Fl.  Hongkong.  293.  1861,  non  Neos. 
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Distribution:  Cliina  (Kwangtung). 

China,     kwangtung:  Hongkong,  C.  WilfordF  (type  of  Actinodaphne  angusti- 

folia  sensu  Benth.,  non  Nees,  Kew;  isotype,  Gray?) ;  Herl.  EongTcong  4633  (AA). 

The  species  stands  out  on  account  of  the  oblong-lanceolate  to 

elliptic  leaves,  heavily  and  coarsely  reticulate  (not  subfoveo- 
late)  above  and  below,  brown,  glabrous  above  and  very  pale 

brown-pubescent  below.  The  specimen  from  Gray,  cited  as 

possibly  the  isotype  of  Actinodaphne  angustifolia  of  Bentham, 
is  in  fruit.  It  differs  from  Actinodaphne  angustifolia  of  Nees 

in  its  smaller,  oblong-lanceolate  leaves  not  glaucous  below,  and 
the  flat  disc  subtending  the  fruit.  However,  Honglcong  No. 

4633,  which  matches  Wilford's  specimen  as  to  leaf  structure 
and  other  characters,  is  a  5  branch  with  the  typical  Neolitsea 
flower  structure. 

6.  Neolitsea  wushanica  (Chun)  Merr,  Sunyatsenia,  3:  250. 
1937. 

Litsea  wushanica  Chun,  Jour.  Arnold  Arb.  9:   153.  1928. 

Litsea  gracilipes  Hemsl.  Jour.  Linn.  Soc.  Bot.  26:  381.  1891,  non  Hook,  f.; 

Chun,  Contr.  Biol.  Lab.  Sei.  Soc.  China,  1°:  65.  1925. 
Neolitsea  gracilipes  Liou,  Laurac.  Chine  Indoch.  143,  pi.  1932,  syn.  nov. 

Distribution:  China. 

China,     szechuan:  A,  Henry  7113,  7114   (syntypes,  Kew;   isotypes,  Gray). 

hupeh:  a.  Henry  2999  (syntype  not  seen,  Kew). 

The  leaves  of  this  species  are  7  cm.  or  less  in  length  and  up  to 

2.5  cm.  broad,  elliptic,  acute  or  subacuminate,  very  pointed  at 

the  apex,  more  or  less  acuminate  at  the  base,  penninerved,  dull 

pale  green  above  and  glaucous  below.  The  globose  fruit  (6-7 
mm.  in  diam.)  is  borne  on  the  branches  in  a  subumbellate  clus- 

ter, subtended  by  a  shallow  cupule  and  pedicel  somewhat  en- 

larged, their  combined  lengths  nearly  1  cm.  The  latter  gradu- 
ally distends  toward  its  apex  so  that  the  line  of  demarcation 

where  it  joins  the  cupule  is  scarcely  perceptible. 

7.  Neolitsea  homilantha,  spec.  nov. 

Arbor  vel  f  rutex,  .  .  .  m.  alta,  glabor,  ramulis  teretibus  stri- 

atis  brunneis  glabris,  perulis  brunneo-sericeis.  Folia  in  apice 

ramulorum,  subcoriacea,  elliptica,  7-10  cm.  longa,  2.5-4  cm. 

lata,  subcaudata,  ad  basin  acuta  vel  subrotundata,  glabra,  su- 
pra minute  obscureque  reticulata  sub  lente,  pallide  viridia. 

^ 
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subtus  glauca,  margine  undulata,  penninervia,  triplinervia, 
nervis  4-6-jugis,  nervis  in  jugo  infimo  oppositis,  ad  1  cm.  supra 
laminae  basim  confluentibus,  reliquis  subalternatis  ad  apicem 
laminae  confertioribus  flavis  supra  subtusque  planis,  petiolis 
10-14  mm.  longis,  glabris  rugosis.  Inflorescentia  subumbel- 
lata,  conferta,  multiflora,  axillaris,  subsessilis.  Flores  $  pedi- 
cello  pubescente,  2  mm.  longo,  corolla  3-4  mm.  longa,  tubo 
brcvissimo,  lobis  4,  ovatis  extus  pubescentibus  intus  glabris, 
staminibus  6,  antheris  magnis,  filamentis  leviter  exsertis  ad 
basin  subpubescentibus,  2  interioribus  bi-glandulosis,  glandu- 
lis  breviter  stipitatis  ad  basin  filamenti  adnati.  Flores  9 
minores,  staminodiis,  ovario  ovoideo  glabrescente,  stylo  brevi, 
stigmate  sub  lente  papillis  filiformibus  instructo.  Fructus 
ignotus. 

Distribution:   China  (Yunnan). 
China,    tunnan:  G.  Forrest  9524  (type,  AA),  9540. 

An  unusual  feature  is  presented  by  the  horizontal  linear 
scars  appearing  on  the  new  growth,  which  extend  half-way  the 
circumference  of  the  twig.  They  occur  between  the  bud-scale 
scars  and  the  first  loaves.  Very  possibly  they  are  left  by  the 
leaves  which  are  fugacious  at  an  early  age.  The  more  logical 
interpretation,  however,  is  that  they  represent  scars  left  by 
bud-scales  that  are  persistent  during  the  elongation  of  the  axis, 
since  there  seems  to  be  no  trace  of  the  buds  which  are  usually 
found  in  the  axils  of  leaves. 

8.  Neolitsea  obtusifolia  Merr.  Lingnan  Sci.  Jour.  14:  6. 1935. 

Distribution:  China  (Hainan). 

China,    hainan:  ;S^.  K.  Lau  607  (type,  NY;  isotypc,  AA),  1S16;  C.  Wang  S4041, 
SdlSl,  S4935.  36193;  H.  Y.  Liang  63517,  66489. 

The  distinctive  feature  of  this  species  is  the  very  stiif 
leathery  appearance  given  by  the  oblong-oblanceolate  or  nar- 

rowly oblong-ovate  leaves.  This  is  a  species  similar  to  N. 
elaeocarpa  from  Indo-China,  but  with  smaller  and  coarser 
leaves,  which  are  smoother  in  texture  and  more  obtuse.  The 
pedicels  in  the  fruiting  stage  are  longer  also. 
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9.  Neolitsea  elaeocarpa  Liou,  Laurac.  Chine  Indoch.  144. 
1932. 

Distribution:  French  Indo-Clnna, 

French  Indo-China.  annam:  E.  Poilane  10980,  1151,  fruiting  specimen   (syn- 

types,  Paris),  71S6  (syntype,  Paris;  photo,  and  fragm.,  AA). I 

A  species  wMcli  has  in  common  with  Neolitsea  ohtusifolia,  a 

semi-triplinerved  condition  and  similar  fruiting  inflorescences. 

The  young  branchlets  and  the  under  surface  of  the  leaves  of 

Neolitsea  elaeocarpa  are  brown-tomentose,  the  pubescence  per- 
sisting on  the  veins  past  anthesis,  and  becoming  glabrescent  to 

glabrous  at  maturity.  There  is  a  resemblance  between  this 

species  and  the  Indian  variety  concolor  of  Litsea  zeylanica, 

which  belongs  under  Neolitsea.  The  latter  differs,  however,  in 

being  glabrous  throughout,  and  having  longer  and  enlarged 

funnel-shaped  pedicels  ending  in  a  flaring  disc  which  supports 

the  somewhat  larger  fruit.  In  spite  of  these  differences  there 

is  a  strong  affinity  between  the  two  entities. 

10.  Neolitsea  Sieboldii  (0.  Ktze.)  Nakai,  Bot.  Mag.  Tokyo, 
41:  520.  1927. 

synon 

Ge 

gloAi Nemoto,  Fl.  Jap.  933.  1925;  ed.  2.  374.  1931. 

synon 

synon 
For  complete  synonymy  see  Nakai,  1.  c. 

I 

Distribution  :  Japan,  Formosa,  Korea  and  eastern  Cliina. 

Japan:   Siehold  (type  of  Litsea  glauca,  Leiden?;  isotype,  Gray). 

Nakai 's  new  name  was  necessary,  since  Laurus  glauca  of 
Thunberg,  the  specimen  on  which  the  name  was  based,  is  a 

Symplocos.  Neolitsea  Sieholdii  is  a  beautiful  species  with 

leaves  varying  in  shape  from  ovate-obtuse  to  acute,  the  under 

surface  covered  with  closely  appressed  silky  pubescence,  sil- 
very tawny  or  orange-brown.  In  these  respects  it  resembles 

Neolitsea  aurata  (Hay.)  Merr.,  the  latter,  however,  having  ob- 
long-lanceolate acuminate  leaves.  Laurus  glauca  as  then  in- 

terpreted by  Siebold  must  be  considered  the  type  of  Siebold's 
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species.  The  material  I  have  seen  of  the  species  exclusive  of 
China  seems  to  contain  a  mixture,  A  more  complete  study  of 
the  Japanese  flora  is  necessary  before  it  can  bo  said  definitely 
what  other  elements  are  included.  The  specimens  from  China 
are  uniform,  however,  and  match  Siebold's  type. 

11.  Neolitsea  aurata  (Hay.)  Merr.  Lingnaam  Agr.  Rev.  4: 
124.  1927. 

Litsca  aurata  Hay.  Jour,  Coll.  Sci,  Tokyo,  30:  246  (Mater.  Fl,  Formosa).  1911. 
Tetradenia  aurata  Hay.  Ic,  PI,  Formoa.  3:  167.  1913;  5:  174,  fig.  61c  &  c'. 1915. 

DiSTKiBUTiON :   Formosa  and  China, 

FoKMOSA,     K.  MiyaTce,  in  Nov.  1899;   G.  NdkaJiara  1045   (syntypes  not  seen, Taihoku?). 

China,    kwangtunq:   To  4-  Ts'ang  12519;  S.  K.  Lau  2744;  S.  S.  Sin  1151S. 
chekiang:  E.  C.  Ching  S500. 

The  species  is  characterized  by  the  triplinerved  oblong-lan- 
ceolate leaves,  falcate-acuminate,  densely  reddish  or  golden 

brown-pubescent  on  the  lower  surface.  Merrill  has  made  this 
combination  from  a  named  specimen  from  Formosa.  Un- 

doubtedly, Litsea  aurata  is  a  Neolitsea.  However,  No.  12519, 
which  Merrill  cites  as  the  Chinese  representative,  does  not  en- 

tirely agree  with  Hayata^s  description,  the  inflorescence  not 
being  typical,  and  the  leaf -tips  being  definitely  acuminate,  fal- 

cate and  smaller. 

11a,  Neolitsea  aurata  (Hay.)  Merr,  var.  glabrescens  Liou, 
Laurac,  Chine  Indoch.  149.  1932. 

Distribution:  western  Cliina. 

China,    szechuan:   W.  P.  Fang  1315,  5640  (syntypes,  Paris;  isotypcs,  AA). 

The  variety  shows  a  close  relation  to  the  species,  differing 
only  in  the  glabroscent  branclilets  and  the  slightly  less  pubes- 

cent under  surface  of  the  leaves.  The  color  of  the  pubescence 
is  less  aureous  and  more  tawnv. 

12,  Neolitsea  chinensis  Chun,  Contr.  Biol.  Lab.  Sci.  Soc. 
China,  1°:  68.  1925;  Liou,  Laurac.  Chine  Indoch,  149.  1932. 

Neolitsea  lanuginosa  Gamble  var.  chinensis  Gamble  in  Sargent,  PI.  Wilson.  2: 
79.  1914. 



ALLEN   STUDIES    IN    THE    LAUEACEAE.     I  4Z0 

Distribution:  western  China. 

China,     szechuan:  E.  H.  Wilson  3707  (type,  AA)  ;  Veitch  Exped.  2266  (syn- 
type  not  seen,  Kew). 

This  species  with  large  (up  to  20  cm.)  leaves,  triplinerved, 

oblong-lanceolate,  and  coriaceous,  is  very  similar  to  N.  Levinei 

Merr.  but  is  easily  distinguished  by  its  globose  fruit. 

13.  Neolitsea  kwangsiensis  Liou,  Laurac.  Chine  Indoch.  146. 
1932. 

Distribution  :  Icnown  only  from  type  locality. 

China,    kwangsi:  R.  C.  Ching  7043,  7017  (syntj'pes,  NY). 

A  striking  species  on  account  of  the  large,  ovate  or  obovate- 
oblong,  glabrous  leaves  up  to  20  cm.  long  and  10  cm.  broad, 

triplinerved,  with  conspicuous  parallel  transverse  veins.  The 

long  petioles  (up  to  4  cm.)  also  add  an  unusual  feature,  as  well 

as  the  large  spherical  fruit  (1.5-1.8  cm.  in  diam.). 

14.  Neolitsea  Levinei  Merr.  Philip.  Jour.  Sci.  Bot.  13:  138. 

1918;  Groff,  Lingnan  Univ.  Sci.  Bull.  No.  2:  48. 1930. 
Chun  ex  Liou,  Laurac.  Chine 

synon. 

Distribution:   China  (Kwangtung  and  Kiangsi). 

China,  kwangtung:  E,  D.  Merrill  11071  (type  not  seen,  Herb.  Manila) ;  C.  0. 

Levviie  1332  (synt^^e,  Herb.  Manila,  isotypc,  AA);  W.  T,  Tsang  90938,  S1498; 

S.  E.  Lau  975, — kiangsi:   S,  K.  Lau  4545,  5130,  j I 

This  species  is  easily  recognized  by  its  extremely  large,  obo- 
vate-elliptic  leaves  25-30  cm.  long  and  up  to  9  cm.  broad.  Liou 

included  this  species  under  Neolitsea  lanuginosa  (Nees)  Gam- 
ble. The  latter,  however,  has  glabrous  branchlets,  smaller 

leaves  less  glaucous  on  the  lower  surface ;  the  veins  are  less 

conspicuous  above,  showing  as  a  mere  thread,  and  are  more  pu- 
bescent below,  the  transverse  venation  being  inconspicuous; 

the  fruits  are  borne  on  more  slender  pedicels.  For  these  rea- 
sons, it  has  seemed  advisable  to  keep  the  Chinese  species  apart 

from  the  Indian. 

The  place  of  the  species  in  Neolitsea  is  not  at  all  assured. 

The  leaves,  as  Merrill  states,  are  unusually  large  for  the  genus, 

and  it  is  more  probable  that  the  plant  belongs  to  Lindera.  Un- 
til $  flowers  are  found  it  will  be  left  in  Neolitsea. 
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15.  Neolitsea  Howii,  spec.  nov. 
Arbor  vel  frutox  .  .  .  m.  altus,  ramulis  teretibus  pallide 

brunneis  adpresse  puboscentibus  canescentibus.  Folia  in  apice 
ramiilorum,  coriacoa,  obovata,  9.5-18  cm.  longa,  3.5-7  cm.  lata, 
in  acumen  abrupte  producta,  ad  basin  acuta,  supra  subtusque 
sub  lente  minute  reticulata,  pallide  viridia,  glabra,  subtus 
glauca,  glabrescentia,  triplinervia,  nervis  in  jugo  infimo  op- 
positis,  ad  1  cm.  supra  laminae  basim  confluentibus,  reliquis 
subalternatis  ad  apicem  laminae  confertioribus,  nervis  flavis 
subtus  magis  prominentibus  quam  supra,  subtus  pubescenti- 
bus,^  nervulis  e  prime  jugo  ortis  6-8  arcuatis,  ad  marginem 
laminae  excurrentibus,  petiolis  1-1.5  cm.  longis  crassis  rugosis 
adpresse  pubescentibus.  Inflorescentia  subumbellata,  ad  7- 
flora,  axillaris,  sessilis.  Flores  5  et  $  ignoti.  Fructus  ellip- 
soideus,  12  mm.  longus,  9  mm.  latus,  pallide  brunneus,  glaber, 
breviter  apiculatus,  cupula  2-3(4)  mm.  lonjra,  7-8  mm.  lata. 

pubescente,  pedicello  4-5  mm 
rugose 

Distribution:  China  (Hainan). 

China.    Hainan:  Po-ting,  F.  C.  How  73403  (type,  AA). 

The  species  is  distinguislied  by  the  large  ebovate  glaucescent 
leaves  and  the  greyish  pubescence  of  the  branchlets.  The  um- 

bels in  fruiting  stage  shew  in  the  center  a  small  undeveloped 
bud  with  light,  very  closely  appressed  pubescence. 

The  species  is  named  after  the  collector  of  the  type  speci- men. 

16.  Neolitsea  alongensis  Lecomte,  Fl.  Gen.  Indoch.  5:  143 
1914;  Lion,  Laurac.  Chine  Indoch.  147.  1932. 

Distribution  :  French  Indo-China. 

French  Indo-China.     tonkin:   II .  Lecomte  4-  A.  Fin, 
annam:  E.  PoUane  245G4. (type,  Paris) 

The  leaves  of  this  species  are  broadly  elliptic  or  oblong  el- 
)tic-obovate,  abruptly  and  very  sharply  acuminate,  coria- 
ous,  triplinerved  at  base,  minutely  reticulate,  glaucous  be- 
w  and  glabrescent  en  the  veins.  The  difference  between  the 
w  shoots  and  the  branches  of  the  urevious  vear  is  ro  striVincr 
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in  this  species  as  to  deserve  comment,  since  the  branches  of  the 

type  are  not  young  shoots.  On  the  new  growth  the  branches 

and  the  surface  of  the  leaves  are  covered  with  a  light  red-brown 
tomentum,  the  veins  being  the  last  to  lose  their  pubescence  on 

approaching  maturity.  On  the  older  branches  the  pubescence 
has  become  darker  brown,  shorter  and  more  closely  appressed. 

I 

17.  Neolitsea  Poilanei  Liou,  Laurac.  Chine  Indoch.  149. 
1932. 

Distribution  :   known  only  from  type  locality. 

French  Indo-China.     annam:  E,  Poilane   18416    (type,  Paris). 
I 

The  species  is  unusual  in  the  pubescence  of  the  ovary  and 
staminodia,  and  the  presence  of  large  elongated  sacs  at  the 
base  of  the  glands  on  the  two  innermost  staminodia.  Liou 
draws  attention  to  the  resemblance  of  this  species  to  Neolitsea 
pulcliella.  Except  for  the  leaves  being  of  much  finer  texture, 
vegetatively  N.  Poilanei  is  similar  to  N.  Chuii.  \ 

18.  Neolitsea  Memlliana,  spec.  nov. 
Cfhine 

Arbor  parva,  ramulis  teretibus  striatis  saepe  nodulosis  brun- 
neis.  Folia  in  apice  ramulorum,  coriacea,  elliptica,  5-7  cm. 
longa,  2.2-3.5  cm.  lata,  subacuta,  obtusa  vel  abrupte  acuminata, 

acumine  obtuso,  ad  basin  acuta,  concoloria,  glabra,  supra  sub- 
tusque  conspicue  reticulata,  triplinervia,  nervis  in  jugo  infimo 

oppositis,  ad  0.5  cm.  supra  laminae  basim  confluentibus,  reliquis 

subalternatis  ad  apicem  laminae  confertioribus,  petiolis  5-10 

mm.  longis  rugosis,  maturis  glabris.  Inflorescentia  subumbel- 

lata,  axillaris,  solitaria,  subsessilis.  Flores  pedicello  2-3  mm. 
longo,  sericeo-pubescente,  corolla  6  mm.  longa,  perianthii  tubo 
brevissimo,  lobis  4,  ellipticis  ciliatis  extus  pubescentibus  intus 

glabris.  Flores  $  subexserti,  staminibus  6,  2  interioribus  bi- 
glandulosis,  glandulis  ad  basin  adnatis  subsessilibus,  filamen- 
tis  glabris  ad  basin  pilis  penicillatim  dispositis ;  ovario  rudi- 
mentali.  Flores  9  minores,  ovario  ovoideo,  stigmate  patente. 

Fructus  globosus,  6-7  mm.  latus,  longe  apiculatus,  rugosus, 
brunneus,  disco  minimo  piano;  pedicello  incrassato  glabres- 
cente,  5-6  mm.  longo. 
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Distribution:  French  Indo-Cliina. 
French  Indo-China.    annam  :  J.  S 

(typ 

41S02;  E.  Poilane  7091,  8731  (syntype  of  N.  seylanica  ohovata  not  seen,  Paris), 
5905  (syntjpc  of  N.  zeylanica  ohovata,  Paris;  photo.,  AA),  5935,  5977  (syntype, 
Paris).— CAMBODIA:   A.  Chevalier  35996  (less  conspicuous  reticulation  of  leaves). 

The  variety  lias  been  transferred  to  the  species  with  the  at- 
tending description,  because  it  fits  into  a  series  with  the  rest  of 

the  specimens  cited  above.  The  name  obovafa  has  not  been 
kept  because  it  is  not  entirely  applicable.  Neolitsea  Merril- 

lianaliEisheen-pliiccdxindGY Lindera Myrrha  (Lour.)  Merr.  and 
under  Cinnamomum,  presumably  because  of  the  very  fragrant 
bark.  It  differs  from  the  latter,  however,  in  its  nearly  sessile 
umbellate  inflorescence,  and  its  flower  structure.  Just  what 
Lindera  Myrrha  is,  it  is  difficult  to  state  with  finality,  there  be- 

ing no  specimen  extant  of  Loureiro  's  species.  Except  for  the 
mention  of  nine  stamens  in  the  original  description,  Neolitsea 
Merrilliana  corresponds  very  well  to  Lindera  Myrrha.  In  fact, 
Chevalier 's  specimen  was  previously  determined  as  the  latter. 
There  is  a  resemblance  to  several  other  species  of  Neolitsea, 

g  them  N.  elaeocarpa,  from  which  it  is  easily  distin- 
guished by  the  broader  more  obtuse  leaves ;  and  also  N.  scro- 

hiculata  from  India,  which  has  larger  and  more  acuminate 
leaves. 

It  is  a  pleasure  to  name  this  species  for  Dr.  E.  D.  Merrill, 
Director  of  the  Arnold  Arboretum,  who  for  many  years  has 
been  a  keen  student  of  plants  of  the  Orient. 

19.  Neolitsea  umbrosa  (Wall.)  Gamble  in  Sargent,  PL  Wil- 
son. 2:  79.  1914;Liou,Laurac.  Chine  Indoch.  151.  1932. 

am  on 

Tetranthera  umbrosa  Wall.  List  No.  2564.  1830,  nomen  nudum, 
Tetradcnia  v-mhrosa  Nees  in  Wall.  PI.  As.  Ear.  2:  64.  1831,  cxcl.  var.  p  (based 

on  Tetranthera  umbrosa  Wall.). 
Tetradcnia  consimilis  Nees,  1.  c. 
Litsea  umbrosa  Nees,  Syst.  Laurln.  623.  1836. 

Litsea  consimilis  Nees,  1.  c.  628  (excl.  syn,  Laurus  involucrata  Roxb.). 

Distribution:  India   (and  reported  from  Cliina). 
India,  silhet:  N.  Wallich  2564  (isotype  of  Tetranthera  umbrosa,  Kew,  see  foot- 

note p.  370)  ;  N.  Wallich  2567B  (isotype  of  Tetradcnia  consimilis  not  seen,  Kew?). 

From  the  material  I  have  seen  of  Litsea  consimilis,  compared 
with  the  type  of  N.  umbrosa,  the  two  seem  to  be  distinct  snecies. 
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The  former  has  larger  oblong  leaves,  more  numerous  pairs  of 
veins  more  or  less  equidistant,  the  first  pair  giving  the  appear- 

ance of  triplinerves,  are  stronger  and  longer  than  the  rest. 
This  is  a  characteristic  of  Laurus  involucrata,  which  I  feel  is  a 
synonjTn  of  Litsea  consimilis. 

There  are  no  specimens  from  China  which  correspond  to 
Neolitsea  umhrosa,  but  numerous  specimens  answering  the  de- 

scription of  Litsea  consimilis  in  eastern  China. 
Although  I  feel  that  these  are  distinct,  I  shall  avoid  making 

a  new  combination  under  Neolitsea,  but  shall  keep  the  syno- 
nyms as  given  above  until  such  time  as  the  type  of  L.  consimilis 

is  available. 

20.  Neolitsea  pulchella  (Meissn.)  Merr.  Philip.  Jour.  Sci 
Bot.  Bot.  13:  137.  1918;  Chun,  Contr.  Biol.  Lab.  Sci.  Soc 
China,  P:  67.  1925;  Liou.  Laurac.  Chine  Indoch.  150.  1932. 

Litsea  pulchella  Meissn.  in  DC.  Prodr.  15^:   224.  1864. 
Litsea  Zeylanica  var.  Chinensis  Bentli.  in  Hook.  f.  Jour.  Kew  Gard.  Miscel.  5; 

199.  1853. 

wan 
China,     kwangtung:  J.  G.  Champion  16S  (type  of  Litsea  pulchella,  Kew?); 

i7,  G,  Champion  (type  of  Litsea  zeylanica  var.  chinensis,  Kew?). 

The  species  has  been  for  many  years  confused  with  N.  zey- 
lanica^  from  which  it  is  readily  distinguished  by  its  smaller 
leaves,  5  or  often  6  cm.  long,  elliptic,  acuminate  and  much  more 

symmetrical  than  those  of  N.  zeylanica.  The  nerves  of  N.  pul- 
chella are  inconspicuous  above  as  compared  with  those  of  N. 

zeylanica. 

21.  Neolitsea  zeylanica  (Nees)  Merr.  Philip.  Jour.  Sci. 
Suppl:  57.  1906;  Lecomte,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris, 
ser.  V.  5:  94.  1913;  FL  Gen.  Indoch.  5:  142.  1914;  Liou, 
Laurac.  Chine  Indoch.  152.  1932. 

Litsea  zeylanica  Nees,  Amoen,  Bot.  Bonn.  fasc.  1:   58,  pi.  5   (Cinn.  Disput.). 
1823;   Bl.  Bijdr.  559.  1825;   Nees,  Syst.  Laurin.   626.  1836;   Wight,   Icon. 

PI,  1:  pi.  132.  1839;   Bl,  Mus,  Bot.  Lugd.-Bat.   1:   346.  1851. 
Te^radeuui0ei/Ja?iica  Nees  in  Wall.  PI.  As.  Ear.  2:   64.  1831;  3:   30.  1832. 

Distribution:  southern  Asia  through  Malaya  to  Australia. 
Ceylon:    (type,  Herb.  Royeni,  not  seen,  Leiden?), 
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The  plant  has  oblong  or  elliptic  leaves  attenuate  at  the  apex, 
with  an  obtuse  acumen,  glaucous  below,  the  costa,  petioles  and 
new  branchlets  yellowish  sericeous  and  very  densely  appressed 
tomentose. 

21a.  Neolitsea  zeylanica   (Nees)   Merr.  var.  Fangii  Liou, 
Laurac.  Chine  Indoch.  154.  1932, 

Distribution:  Cliina  (Szecliuan). 
China,    szechuan:   W.  P.  Fang  5775  {tjpe,Vaiis;  hotj^e,  AA). 

The  variety  is  distinguished  from  the  species  proper  by  the 
slightly  pedunculate  inflorescence,  and  the  stamens  being  vari- 

able in  number  (6-8).  Liou  suggests  that  because  of  the  vari- 
able number  of  the  stamens  the  variety  is  a  connecting  linlv  be- 

tween Neolitsea  and  Litsea.  The  flowers  which  I  examined  all 
had  six  fertile  stamens. 

22.  Neolitsea  ellipsoidea,  spec.  nov. 
Arbor  ad  30  m.  alta,  ramulis  teretibus  rugosis  glabris  primo 

flavescenti-b ramulorum 

liptica  vel  late  elliptica,  6-10  cm.  longa,  2-4.5  cm.  lata,  acuta  vel 
obtusa,  acuminata,  ad  basin  acuta,  concoloria,  glabra,  minute 
plus  minusve  reticulata  sub  lente.  Folia  triplinervia,  nervis  in 
jugo  infimo  oppositis,  ad  1  cm.  supra  laminae  basim  confluenti- 
bus,  reliquis  subalternatis  ad  apicem  laminae  confertioribus 
supra  subtusque  flavescentibus  prominulis,  petiolis  2-3  cm. 
longis,  glabris  flavis  longitudinaliter  rugosis.  Inflorescentia 
umbellata,  2-5-flora,  solitaria,  breviter  pedunculata,  peduncu- 
lis  1-2  mm.  longis,  glabris.  Flores  pedicello  ferrugineo-pubes- 
cente  3-4  mm.  longo,  corolla  4-5  mm.  longa,  perianthii  tubo 
perbrevi,  lobis  4,  ellipticis  ciliatis  extus  pubescentibus  intus 
glabris;  flores  $  staminibus  6,  filamentis  pubescentibus. 
Flores   9  parvi,  staminodiis  circiter  6,  ovario  ovoideo  glabro, 

o mate  discoideo.    Fructus  ellipsoideus,  15-17  mm 
10-12  mm.  latus,  brunneus,  glaber,  disco  parvo  piano,  pedicell mm.  lonero  2  mm 

Distribution:  Cliina  (Hainan). 

China,    hainan:  N.  K,  Cliun  ̂   C.  L.  Tso  44131  (type,  AA) ;  F.  G.  Eow  7S4S0; 
E.  Y.  Liang  63482;  N.  K.  Chun  #  C.  L.  Tso  44163;  C.  Wang  34652,  S5857. 
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A  very  unusual  species  as  to  petioles  and  branchlets  which 

are  rugose  and  yellowish  brown.  In  fruit,  the  pedicels  are 
much  more  thickened  than  normally  is  the  case  in  Neolitsea, 

and  are  elongated.  The  appearance  of  the  fruiting  branch  as 
a  result  is  clumsy. 

23.  Neolitsea  polycarpa  Liou,  Laurac.  Chine  Indoch.  150. 
1932. 

Distribution  :   French  Indo-Cliina. 

French  Indo-China.     tonkin:  E.  Poilane  13093.— a^snau:  E.  Poilane  11025. 

The  species  is  characterized  by  elliptic,  very  long-acuminate, 
rather  coriaceous  leaves  11  x  3.5  cm.,  glaucous  below.  The 

branches  are  subverticillate,  an  unusual  feature  to  be  noted  on 

an  herbarium  sheet.  The  species  is  similar  to  N.  zeylanica 

(Nees)  Merr.  but  is  distinguished  from  the  latter  by  the  above 

characters.  Only  the  fruiting  inflorescence  and  young  female 

flowers  have  been  described.  Liou  places  the  plant  in  Neo- 
litsea because  of  the  floral  structure.    Staminate  material  may I 

change  this  conception. 

24.  NeoUtsea  Ohuii  Merr.  Lingnan  Sci.  Jour.  7;  306.  1929; 
Lion,  Laurac.  Chine  Indoch.  147.  1932. 

an Lingn 

Lingnan  Sci.  Jour.  14;   525.  1935. 

Distribution:  China. 

China,  kwangtung:  W.  T.  Tsang  #  F.  Wong  14799  (type  of  Neolitsea  Chun, 

NY)  ;  W.  T.  Tsang  SOWS;  F.  A.  McClure  13756  (type  of  N.  suhfoveolata  not  seen, 

NY?)  ;  W.  7.  Chun  5744;  S.  P.  Eo  50087,  50091,  50249;  T.  M.  Tsui  769;  S.  S.  Sin 

11880. — KiANGSi:   S.  K.  Lau  4696. — kwangsi:   B.  C.  Ching  8229. 

The  species  is  characterized  by  its  coarse  triplinerved,  el- 
minutelv 

both  surfaces.    The  plant  is  glab 

for  the  inflorescence.  No  staminate  specimen  as  yet  has  been 

reported  but  it  is  undoubtedly  a  Neolitsea.  The  specimen  col- 
lected by  Chun  has  been  misdetermined  several  times,  hence  it 

is  included  above.  Metcalf  has  seen  the  types  or  isotypes  of 

Neolitsea  Chuii,  and  N,  phanerophlehia  (from  which  Merrill, 
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I.e.  distinguishes  N.  suhfoveolata)  as  well  as  McClure  no. 
13756  cited  by  Groff  as  N.  suhfoveolata  Merr.  Thus  his  inter- 

pretation is  without  doubt  correct,  and  should  be  accepted. 
Tlio  specimens  collected  by  Tsai  (51693,  51551,  51676,  51718), 
and  determined  by  IIu  as  N.  Chun,  perhaps  should  be  treated 
as  a  western  variety  of  that  species,  since  there  are  apparent 
differences  between  these  and  the  plants  from  Kwangtung. 
For  the  present  it  is  best  that  they  remain  under  the  species. 

24a.  Neolitsea   Chuii   Merr.  f.  annamensis  Liou,  Laurac. Chine  Indoch.  147.  1932. 

Distribution  :  known  only  from  type  locality. 
FRENcn  Indo-China.  annam:  E.  Poilane  1142  (type,  Paris). 

The  leaves  of  this  form  are  smaller,  have  shorter  petioles and  more  apparent  transverse  veins. 

25.  Neolitsea  phanerophlebia  Merr.  Lingnan  Sci.  Jour.  7: 
305.  1929 ;  Liou,  Laurac.  Chine  Indoch.  149.  1932. 

DiSTEIBUTIO 

(type T.  M.  Tsui  740,  8gg;  W.  T.  Isang  S1230. 

The  species  suggests  N.  Chuii  Merr.,  but  it  differs  in  the 
presence  of  an  indumentum  on  the  leaves,  branchlets  and  peti- 

oles, the  leaves  being  more  glaucous  beneath  and  distinctly  ap- 
pressed-pilose  with  scattered  hairs.    Merrill  gives  the  lack  of 
subfoveolate  loaves  as  another  distinction,  but  I  can  see  no  dif- 

ference in  the  reticulation  of  the  two  species. 

25a.  Neolitsea  phanerophlebia  Merr.  f.  glabra  Liou,  Laurac 
Chine  Indoch.  149.  1932. 

Distribution:  China  (Kwangtung  and  Kiangsi). 
China,     kwangtung:   C.  Wang  3221   (type,  NY);   N.  K.   Chun  4-  C.  L.  Tso 

44294.— KiAi^GSl:  S.  K.  Lau  3981,  4423,  4820. 

This  is  a  very  striking  plant,  first  because  of  its  small  leaves 
glaucous  beneath,  and  second  because  tlie  two  basal  lateral 
veins  are  so  prominent  as  to  appear  triplinerved.  They  branch 
off  from  the  midrib  1-2  mm.  above  the  base  and  follow  the  out- 

line of  the  leaf,  about  1-2  mm.  from  the  margin,  up  to  the 
middle  of  the  leaf.    Numerous  specimens  have  been  labeled  as 
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the  variety  glabra,  but  they  are  the  new  species  N.  Merrilliana 
Allen. 

EXCLUDED  SPECIES 

Neolitsea  Playfairii  (HemsL)  Chun,  Contr.  Biol.  Lab.  Sci.  Soc.  China,  V:  66. 

1925  -  Lindera  Playfairii  (Ilcmsl.)  comb,  nov.,  see  p.  400. 
Neolitsea  subcaudata  Merr.  Philip,  Jour.  Sci.  Bot.  13:  137.  1918  ::  Lindera 

subcaudata  (Merr.)  Merr. 

Neolitsea  spec.  Eehd.  Jour.  Arnold  Arb.   10:   193.  1929  =  Litsea  Kobuskiana 
Allen,  nom.  nov. 

Neolitsea  spec.  Eehd.  I.e.  =  Litsea  Dunniana  Levi. 

INDEX 

Synonyms  are  printed  in  italics;  new  names  in  bold-face  type. 
Page 
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HISTOBY 

The  genus  Ilemimeris  was  first  described  by  Linnaeus'  in 
1760.  He  neglected  to  explain  the  origin  of  the  name,  but  ac- 

cording to  Sir  J.  J.  Smith  ̂   it  is  derived  from  two  Greek  words, 

Yin\,  meaning  ''half"  and  [lipog,  "a  part  or  fragment,"  refer- 
ring to  the  flower  which  is  cut  away  on  one  side,  that  is,  lacking 

a  spur.  It  has  been  claimed  that  it  was  because  of  this  char- 
acter that  Linnaeus  originally  separated  this  group  from  An- 

tirrhinum. The  name  might  possibly  refer  as  well  to  the  sta- 
mens, inasmuch  as  Ilemimeris  has  half  the  number  found  in 

most  genera  of  the  Scrophulariaceae. 
The  status  of  the  name  has  become  confused  since  it  has  not 

been  possible  to  determine  exactly  what  Linnaeus  had  in  mind 

when  he  described  Ilemimeris  honae-spei,  and  also  by  the  fact 
that  Linnaeus  fil.,  in  dealing  with  Ilemimeris,  entirely  ignored 

his  father's  description  and  formulated  a  new  one  based  chiefly 
upon  plants  collected  by  Thunberg.  The  name  Hemimeris 

honae-spei,  some  authorities  claim,  was  applied  by  Linnaeus  to 
the  plants  now  known  as  Diascia  diffusa.  Were  this  true,  the 
name  Diascia  would  have  to  be  included  in  the  list  of  Nomina 

Conservanda,  or  the  plants  known  by  that  name  for  one  hun- 
dred years  or  more  would  have  to  be  changed  to  Ilemimeris 

and  those  now  known  as  Hemimeris  would  have  to  be  given  an- 

other name.  Hiern  believed  that  this  change  should  be  made,^ 

and  in  the  original  manuscript  for  the  'Flora  Capensis'  ac- 
tually did  interchange  the  two  names.    However,  Thiselton- 

»L.  PI.  Ear.  Afr.  8,  1760. 

=>  J.  J.  Smith  in  Eees'  Cycl.  17:   44.  1819 
•Hiern  in  Jour.  Bot.  39:  103.  1901. 
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Dyer,  the  editor,  did  not  agree  and  published*  the  account 
under  the  names  in  use  at  that  time.  The  present  writer  does 
not  accept  the  argument  set  forth  by  Hiern  and  agrees  with 
Bentham"  that  the  name  Ilemimeris  should  be  maintained  for 
the  group  under  discussion. 

The  history  of  the  genus  is  somewhat  complicated.  Lin- 
naeus described  Ilemimeris  bonae-spei^  in  1760,  as  follows: 

**  Veronica  africana,  floribus  ad  genicula  pedicellis  biunciali- 
bus.  Herm.  Afr.  783,  (Pluk.  phyt.  320.  f.5).  Herba  statura 
pedicularis.  Caules  pedales,  prostrati,  laeves.  Folio 
terna  (superiora  ad  flores  saepe  alterna),  potiolata,  lanccolata, 
obtusa,  pinnatifida.  Flores  axillares,  alternii.  Pedunculo 
longo,  sed  calyx  5-partitus."  The  illustration  cited  from 
Plukenet  is  Scoparia  dulcis  according  to  Britten.'^ 

Linnaeus  later  transferred  Ilemimeris  honae-spei  to  Paede- 
rota  as  P.  honae-spei^  and  repeated  the  original  description, 
adding  the  phrase  '*fol.  pinnatifidis"  and  placing  the  whole 
under  ' '  Diandra. ' '  Hiern  stated  that  this  last  addition  ' ' made 
no  difference  in  effect,""  but  it  is  difficult  to  understand  why  he 
took  this  position  in  view  of  the  fact  that  the  most  important 
difference  between  the  two  genera  is  that  there  are  two  stamens 
in  Ilemimeris  and  four  in  Diascia.  It  must  be  recalled  also  that 
the  true  Paederota  has  two  stamens.  The  rest  of  the  descrip- 

tion is  a  repetition  of  the  original  and  most  of  it  could  fit  any 
one  of  the  species  now  known  as  Ilemimeris  sahulosa,  II.  mon- 
tana,  Diascia  diffusa,  or  D.  Bergiana,  with  the  exception  of  the 
color  ''purpurei  lineis  albontibus."  This  is  the  color  of  the 
flowers  in  Diascia  diffusa  and  D.  Bergiana.  Ilemimeris  has 
yellow  flowers.  The  phrase  ''folia  inferne  terna"  does  not 
ftpply  to  any  species  of  Diascia  now  known,  but  in  several  speci- 

mens of  Ilemimeris  sahulosa  the  lower  leaves  appear  to  be  ter- 
nate  and  in  some  collections  the  lowermost  are  trilobed.    The 

*  Th.-Dyer  in  Fl.  Cap.  4':   139.  1904. 
•Benth.  in  Hook.  Comp.  Bot.  Mag.  2:   13.  1836. 
•Linn.  I.e.  / 

*  Britten  in  Jour.  Bot.  47:  45.  1909. 

•Linn.  Sp.  Tl.  ed.  2,  20.  1762;  Amoen.  Acad.  ed.  1,  6:   83.  1763,  and  ed.  2,  1764. *  Hiern,  I.e. 
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use  of  the  name  Paederota  honae-spei  was  continued  through 

many  subsequent  publications  and  always  under  ''Diandra." In the  *Amoenitates  Academicae 

This  is  also 

Linnaeus  refers  to  a  plant  in  "Pet.  mus.  245,"  [recte  345] 
This  is  in  the  Herb.  Sloane  in  the  British  Museum,  vol.  156,  / 

157,  and  is  Hemimeris  montana  without  q 

the  plant  referred  to  in  Roy.  Lugd.  416. 

foliis  sinuatis."    Linnaeus,  in  his  original  paper,  stated  that 
the  plants  described  were  based  upon  material  mostly  in  the 
Burmann  collection.    This  was  a  miscellaneous  collection  of 

1740.  as  "Ana 

specimens  of  Cape  plants  gathered  by  Hermann,  Oldenland, 
others.    In  the  Burmann  herbarium  at  Geneva,  there 
sheets  of  Dlants  belonorins:  to  Hemimeris,  four  of 

There 

Auge,  and 
are  seven 
which  are  II.  sabulosa  and  three  II.  m 

sheets  of  Diascia,  four  being  D.  diffusa,  the  common  species  in 

the  vicinity  of  the  Cape,  one  D.  macropliylla,  and  one  which 

may  be  identified  with  some  doubt  as  D.  Berglana.  The  collec- 
tors of  these  plants  are  unknown. 

In  the  Linnaean  Herbarium  at  London  there  are  three  sheets 

of  Hemimeris  montana.  one  of  H.  sahulosa,  and  two  of  Diascia diff 
These  were  collected  by  Sparrman,  Thunberg,  or 

Fabricius,  after  Linnaeus  had  published 
( 

Plantae  Af 

canae  Rariores,'  so  may  be  disregarded  as  far  as  this  problem 
is  concerned.  That  confusion  existed  in  the  mind  of  Linnaeus 

at  this  time  is  evidenced  by  the  labels  on  the  three  sheets  of 

Hemimeris  montana,  two  being  labelled  by  him  as  "montana" 
and  the  third  as ' '  diffusa. ' ' 

Linnaeus  fil.  described  the  genus  Eemimeris^'^  without  any 
reference  whatever  to  a  previous  publication.  He  listed  H. 

sahulosa,  II.  montana,  and  H.  diffusa,  citing  Thunberg ^s  col- 
lections and  placing  all  of  them  under  "Didynamia"  in  spite 

of  the  fact  that  his  II.  diffusa  was  the  only  one  having  four 

stamens.  Both  Lamarck"  and  Richter^^  claim  that  Linnaeus 

fil.  considered  II.  diffusa  to  be  a  variety  of  //.  sdbidosa.  Thun- 

berg,^^  Jussieu,^"*  and  Willdenow^^  also  listed  the  species  with 
"  Linn,  f .  Suppl.  45  and  280.  1781. 

"  Lamarck,  Cycl.  3 :   104.  1789. 

"  Eiehter,  Codex.  29.  1840. 

"  Thunberg,  Nov.  Gen.  PI.  74.  1784 
"Jussien,  Gen.  PI.  120.  1789. 

"Willdenow,  Sp.  PI.  3:  282.  1800. 
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either  two  or  four  stamens  under  Ilemimeris,  and  in  Richter's 
'  Codex, '  we  find  Paederota  bonae-spei  used  for  the  last  time. 

Sir  J.  J.  Smith ^"  in  Rees'  'Cyclopaedia'  gave  Paederota 
honae-spci  as  a  s>aionym  of  H.  diffusa  saying,  "We  can  hardly 
doubt  that  the  original  Ilemimeris  (afterward  called  Paede- 

rota) honae-spei  is  this  species  though  it  was  at  first  described 
as  diandrous."  This  opinion  is  discredited  by  the  fact  that 
there  is  in  the  Linnaean  Herbarium  a  sheet  of  so-called  Ilemi- 

meris diffusa  on  which  the' 'Ilemimeris"  is  in  Linnaeus'  hand- 
writing, the  ''diffusa"  in  that  of  his  son,  and  on  the  back  of  the 

same  sheet,  again  in  Linnaeus'  handwriting,  is  a  description 
of  the  plant  which  Smith  claims  is  the  original  description. 
For  some  reason.  Smith  failed  to  note  that  this  plant  was  col- 

lected by  Sparrmann  some  years  after  Ilemimeris  was  first 
published  and  therefore  it  cannot  be  the  original  description. 

Link  and  Otto^^  described  the  genus  Diascia  in  1820,  basing 
it  upon  material  grown  from  seed  sent  by  Bergius  from  the 
Cape.  They  named  tlie  species  D.  Bergiana  and  in  no  way  did 
they  refer  to  any  previous  publication  nor  suggest  possible  re- 

lationship between  Diascia  and  any  other  genus.  SprengoP^ 
recognized  Diascia  as  a  genus  under  the  caption  ''Didynamia" 
and  listed  four  species,  three  of  which  belong  in  Diascia,  as  now 
interpreted,  and  one  in  Ilemimeris.  Under  the  latter  genus,  he 
enumerated  a  number  of  species,  all  natives  of  South  America, 
which  are  now  attributed  to  Alonsoa. 

Bentham,^^  in  his  sjmopsis  of  the  Ilemimeridae,  was  the  first 
to  separate  the  two  groups  definitely,  retaining  the  name  Ilemi- 

meris for  the  plants  having  two  stamens  and  Diascia  for  those 
with  four.  He  did  this,  he  said,  because  the  name  Diascia  was 
more  particularily  applicable  to  the  form  of  the  corolla  of  that 
group.  However,  he  followed  Smith  in  believing  that  Lin- 

naeus referred  to  a  four-stamened  flower  in  the  original  de- 
scription. As  a  matter  of  fact,  no  reference  was  made  to  the 

number  of  stamens  in  the  first  publication.     Bentham  listed 
"  J.  J.  Smith  in  Reos 
17 

1» 

Link  &  Otto,  le.  PL  Sel.  7,  i.2.  1820. 
Sprcngel,  Syst.  Veg.  ed.  16,  2:   800,  1825. 
Benth.  in  Hook.  Comp.  Bot.  Mag.  2:   13.  1836. 
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three  species  under  Ilemimeris  and  seventeen  under  Diascia. 

Hiern,  the  most  recent  author  to  study  these  genera  in  detail, 

as  mentioned  before,  believed  that  the  generic  names  should  be 

transposed.  He  based  most  of  his  argument  upon  plants  in 

the  Sloane  collection,  none  of  which  were  collected  by  Her- 
mann, and  upon  certain  plants  in  the  Linnaean  herbarium 

which,  as  shown  above,  were  collected  after  Linnaeus  had  de- 
scribed  the  genus.  Four  species  were  listed  under  the  generic 

name  Ilemimeris  in  the  'Flora  Capensis.' 

GEOGRAPHICAL  DISTEIBUTION 

Ilemimeris  is  a  small  genus  confined  to  the  western  and 

southwestern  parts  of  the  Cape  Province  in  South  Africa.  It 

grows  commonly  in  soil  of  decomposed  sandstone,  in  crevices 

where  there  is  more  or  less  moisture,  and  in  cultivated  areas 

of  clay  or  sandy  loam.  Its  center  of  distribution  is  in  the 

Cape  and  in  the  adjacent  districts  of  Stellenbosch,  Paarl,  and 

Malmsbury,  where  it  sometimes  becomes  so  abundant  as  to 

color  a  large  area.  The  two  common  species,  H.  sdbulosa  and 

II.  montana,  occur  chiefly  in  this  region.  Both  continue  north- 
ward into  Namaqualand,  77.  montana  occurring  almost  as  far 

north  as  the  Orange  River,  and  eastward  along  the  coast  for 

some  distance.  H.  centrodes  is  a  somewhat  localized  north- 

western species,  having  been  collected  only  in  the  Bokkeveld 
and  in  the  mountains  of  the  Calvinia  District.  //.  gracilis 

seems  to  be  even  more  restricted,  but  that  may  be  due  to  a 

paucity  of  collections  from  the  areas  in  which  it  grows.  It  is 

represented  by  only  a  few  sheets  of  specimens  gathered  in  the 
Worcester  District,  in  the  Onder  Bokkeveld,  and  near  Van 

Rhynsdorp.     In  the  Onder  Bokkeveld,  it  occurs  within  the 
& 

f  H.  centrod 

PHYLOGENY 

H.  sabulosa  appears  to  be  the  most  primitive  species  of 

Hemimeris  in  having  the  least  specialized  corolla  and  more  or 
less  srlabrous  stems.    The  corolla  is  more  nearly  regular  and 

the  pouches  are  not  at  all  well  developed.    One  can  readily  con 
ceive  that  H.  montana  has  been  derived  from  some  such  primi 
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tive  type  through  specialization  toward  a  more  conspicuously 
irregular  corolla  and  larger  pouches.  The  sacs  of  H.  montana 
are  prominent  and  the  stamens  frequently  are  hidden  by  the 

died  posterior of  the 

considerably,  and  specimens  in  which  they  have  attained 
almost  the  length  of  the  lateral  lobes  have  been  designated  as 
var.  pachyceras.  This  variety  is  found  mostly  in  the  semi-arid 
parts  of  the  western  Cape  Province,  extending  north  into 
Namaqualand  and  east  as  far  as  Calvinia. 

Through  enlargement  and  elongation  of  the  spurs,  it  is  not 
difficult  to  hypothesize  the  remaining  two  species  as  having 
been  derived  from  //.  montana,  II.  centrodes  and  77.  gracilis 
are  localized  species  in  which  long  spurs  have  been  developed. 
71.  centrodes  superficially  resembles  Diascia,  especially  D. 
macrophylla,  and  has  therefore  been  confused  with  members  of 
that  genus.  77.  gracilis  differs  from  its  congeners  in  having  a 
conspicuously  winged  style  and  strongly  divergent  spurs.  Cer- 

tain other  species  have  narrowly  winded  stvles  but  in  77.  ara- a  -«    * 

f  this  tendency  attains  an  extreme  development. 
In  its  affinities,  Ilemimcris  unquestionably  approaches  Dias- 

cia  closely.  It  differs  from  Diascia  chiefly  in  the  reduction  of 
the  number  of  stamens  and  in  the  method  of  the  dehiscence  of 
the  capsule,  this  occurring  in  such  a  way  that  the  base  of  the 
persistent  style  is  split  into  four  parts.  In  Diascia  the  base  of 
the  style  is  split  into  two  parts,  as  a  rule,  but  sometimes  into 
four.  The  two  genera  are  alike  in  the  basal  circumflexion  of 
the  anterior  stamens,  in  having  two  sacs  or  spurs,  and  in  the 
general  shape  of  the  capsule.    In  both  ercnera  the  seeds  are  us- 

ually destitute  of  wings,  but 
developed. 

wings  are 

ABBEEVIATIONS 

Abbreviations  indicating  the  herbaria  in  which  specimens 
ted  in  this  paper  are  deposited  are  as  follows : 
A — Albany  Museum  at  Grahamstown. 
B — Herbarium  of  the  Botanic  Garden  and  Museum  in  Ber- 

lin-Dahlem. 

BH — Bolus  Herbarium  at  the  University  of  Cape  Town. 
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BM— Herbarium  of  the  British  Museum  (Natural  History), 
London. 

F— Herbarium  of  the  Field  Museum  of  Natural  History, 
Chica 

& 

FPI — Herbarium  of  Mr.  H.  G.  Fourcade. 

O — Gray  Herbarium  of  Harvard  University,  Cambridge. 
Gen — Herbarium  of  the  Botanic  Garden,  Geneva. 

K — Herbarium  of  the  Royal  Botanic  Gardens,  Kew. 
L — Linnaean  Herbarium  of  the  Linnaean  Society,  London. 

M — Herbarium  of  the  late  Dr.  Marloth,  now  a  part  of  the  Na- 
tional Herbarium  in  Pretoria. 

MBG — Herbarium  of  the  Missouri  Botancial  Garden,  St. 
Louis. 

P — Herbarium  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. 

US — United  States  National  Herbarium,  Washington. 

The  author  wishes  to  express  her  sincere  appreciation  to  the 
curators  of  the  herbaria  enumerated  above  for  their  courtesy 

and  aid  during  her  study  of  Hemimeris,  especially  to  Sir 
Arthur  W.  Hill  and  Mr.  A.  D.  Cotton,  of  the  Royal  Botanic 

Gardens  at  Kew,  and  Dr.  Louisa  Bolus,  of  the  Bolus  Herba- 
rium, University  of  Cape  Town. 

TAXONOMY 

Hemimeris  L.  PL  Rar.  Afr.  8.  1760,  in  part;  L.  f.  Suppl.  45. 

1781,  in  part;  Murray,  Syst.  Veg.  561.  1784,  in  part;  Thunb. 
Nov.  Gen.  PI.  74.  1784,  in  part;  Prodr.  105.  1800,  in  part;  Fl. 

Cap.  [ed.  Schult.]  484.  1823,  in  part;  Juss.  Gen.  PL  120.  1789, 

in  part;  ed.  2,  134.  1791,  in  part;  Lam.  Cycl.  3:  104.  1789,  in 

part,  and  Suppl.  3:  45.  1813;  L.  Gen.  PL  ed.  8  [by  Schreber]  2: 
409.  1791,  in  part;  Willd.  Sp.  PL  3:  282.  1800,  in  part;  Gaertn. 

f.  Fruct.  et.  Sem  3:  21,  t.  183.  1807;  J.  J.  Smith  in  Rees'  Cycl. 
17:  4H.  1819,  in  part;  Spreng.  Syst.  Veg.  2:  809.  1825;  Endl. 

Gen.  PL  672.  1836-40,  in  part;  Benth.  in  Hook.  Comp.  Bot. 
Mag.  2:  15.  1836;  DC.  Prodr.  10:  255.  1846;  Harv.  Gen.  S.  Afr. 
PL  255.  1838;  Benth.  &  Hook.  Gen.  PL  2:  931.  1876;  Hiern  in 

Th.-Dyer,  Fl.  Cap.  4^:  164.  1904;  Thonner,  Fl.  PL  Afr.  490. 
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1915;  Bews,  Fl.  Natal.  182.  1921;  Phillips,  Gen.  S.  Afr.  PL  544. 
1926;  Lcvyns,  Fl.  Cape  Pen.  224.  1929;  Marlotli,  Fl.  S.  Afr.  3^: 
129.  1932. 

Paederota  L.  Sp.  PI.  ed.  2,  20.  1762,  in  part ;  Amoen.  Acad, 
ed.  1,  6:  83.  1763,  in  part;  and  ed.  2.  1764,  in  part; 
Houtt.  Handl.  ed.  2,  7:  107.  1777,  in  part;  Richter,  Co- 

dex, 29.  1840,  in  part. 

Annuals,  glabrous,  glandular-pubescent  or  viscid-villous. 
Stems  simple  or  more  or  less  freely  branclied,  quadrangular, 
often  cliannelled  or  ridged;  branches  opposite.  Leaves  oppo- 

site, the  uppermost  sometimes  alternate,  petiolate,  rarely  ses- 
sile, simple,  toothed,  lobed,  or  pinnatifid,  rarely  almost  entire, 

often  with  smaller  leaves  fascicled  in  the  axils ;  cotyledonary 
smaller,  frequently  persistent,  petiolate,  ovate,  usually 
Flowers  axillary  or  terminal,  solitary  or  more  often entire. 

in  condensed  racemes  at  the  apex  of  the  stem,  these  frequently 
with  such  short  intornodes  as  to  appear  umbellate;  pedicels 
longer  than  the  flowers,  erect  at  anthesis,  spreading  or  deflexed 
in  fruit.  Calyx  campanulate,  scarcely  imbricate,  5-lobed,  the 
lobes  free  nearly  to  the  base,  unequal.  Corolla  bilabiate,  gen- 

erally villous  externally,  yellow ;  tube  very  short  or  obsolete ; 
throat  short ;  the  upper  lip  emarginate,  smaller,  exterior  in  the 
bud,  usually  with  a  reflexed  margin  and  a  more  or  less  well- 
developed  pouch  near  the  center ;  lower  lip  3-lobed,  the  lateral 
lobes  short  and  broad,  commonly  with  a  large  number  of  com- 

pound subsessile  glands  toward  the  base  and  two  pouches  or 
spurs  at  the  base  of  the  lip,  the  basal  part  of  which  is  covered 
with  sessile  glands,  sometimes  with  two  appendages  at  the 
sides  of  the  throat,  lowermost  lobe  concave,  much  longer  and 
broader,  usually  emarginate.  Stamens  2,  erect,  inserted  on 
the  sides  of  the  narrow  throat;  filaments  usually  compressed 
and  often  narrowly  winged,  circumflexed  at  the  base ;  anthers 
large,  one-celled  through  confluence,  usually  connivent  when 
mature ;  pollen  grains  oval  or  rounded,  smooth,  pores  numer- 

ous.   Ovary  2-celled  with  axile  placentation;  style  persistent, 
declined,  longer  or  shorter  than  the  ovary,  frequently 
the  terminal  portion  stigmatose.     Capsule  ovate  or 

wintred 

subglobose,   dehiscent  both  septicidally  and  loculicidally 
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varying  degrees,  generally  splitting  the  base  of  the  style  into 
four  parts;  placentae  coherent,  forming  a  central  column. 
Seeds  numerous,  brown  or  black,  oval,  scarcely  1  mm.  long, 
papillate,  occasionally  very  narrowly  winged.  Embryo 
straight ;  cotyledons  entire. 

The  position  of  the  stamens  and  style  in  relation  to  one  an- 
other and  the  well-developed  nectaries  at  the  base  of  the  spurs 

or  sacs  would  indicate  that  the  flowers  are  insect-pollinated. 
Standard  species :  II,  sabulosa  L.  f.  Suppl.  280.  1781.  In 

view  of  the  confusion  existing  as  to  the  exact  identity  of  H. 

bonae-spei  and  the  apparent  impossibility  of  settling  it  abso- 
lutely, II.  sahulosa  is  designated  as  the  standard  species  of  the 

genus. 
KEY  TO  THE  SPECIES 

A,  Corolla  with  sacs  or  spurs  much  shorter  than  the  lower  lip  of  the  corolla. 

a.  Plants  glabrous  or  nearly  so;  leaves  lobed  or  pinnatifid;  pouches  shallow 
  1.  K.  sabulosa 

aa.  Plants  pubescent  to  villous;  leaves  shallowly  or  deeply  toothed,  rarely  en- 
tire; pouches  well  developed   £.  H.  mcmtana 

AA.  Corolla  with  spurs  as  long  as  or  longer  than  the  lower  lip  of  the  Gorolla. 

b.  Corolla  0.8-1.5  cm,  long,  spurs  nearly  parallel,  often  incurved;  style  not 
conspicuouly  winged   S.  E.  centrodes 

bb.  Corolla  0.4—0.6  cm.  long,  spurs  straight,  strongly  divergent;   style  con- 
spicuously winged   ;   4,  H.  gracilis 

I 
I 

1.  H.  sabulosa  L.  f.  Suppl.  280.  1781;  Thunb.  Nov.  Gen.  PL 
79.  1784;  Prodr.  105.  1800;  Fl.  Cap.  [ed.  Scliult.]  485.  1823 
Murray,  Syst.  Veg.  ed.  14,  561.  1784,  and  ed.  15,  598.  1797 
Lam.  Cycl.3:  104.  nm)ll\.t.532,fig.  2.  1823 ;  Willd.  Sp.  PL  3 
282.  1800;  Martyn  in  Mill.  Diet.  ed.  9.  1:  142.  1807;  Smith  in 

Kees'  Cycl.  17:  4H.  1819;  Benth.  in  Hook.  Comp.  Bot.  Mag.  2: 
16.  1836;  DC.  Prodr.  10:  256.  1846;  Hiemin  Th.-Dyer,  FL  Cap. 
42 :  166.  1904. 

Paederota  honae-spei  L.  Sp.  PL  ed.  2,  20.  1762,  in  part; 
Amoen.  Acad.  ed.  1,  6:  84.  1763,  in  part,  and  ed.  2.  1764, 
in  part,  not  Burm.  f.;  Hout.  Handl.  ed.  2,  7:  107.  1777, 
in  part;  Murray,  Syst.  Veg.  61.  1797,  in  part;  Eichter, 
Codex,  29.  1840,  in  part. 

[Veronica  Africana  florihiis  ad genicula pediculis  hiunciali- 
hus  insidentihus.    Burm.  Cat.  PL  Afr.  23.  1737.] 
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[Alsines  sen  Spergulae  dictae  species  africana.    Burm. 
Cat.  PI.  Afr.  23.  1737.] 

r 

Annuals;  stems  quadrangular,  simple  or  branched,  erect  or 

prostrate,  glabrous  or  nearly  so,  5-50  cm. 

high 
} 

frequently 

tinged  with  red;  leaves  opposite,  thin,  1-4  cm.  long,  0.2-1.0  cm. 
.  wide,  ovate  or  oblong,  gome- 
times  nearly  linear,  obtuse, 

conspicuously  dentate  with 

blunt  teeth  to  pinnatifid,  oc- 
casionally 3-5-lobed,  dark 

green  or  reddish,  petioles 
usually  slender,  shorter 
than  the  blade,  often  with 
smaller  leaves  fascicled  in 

the  axils ;  flowers  in  the 
axils  of  the  upper  leaves, 

these  frequently  with  such 
shortened  internodes  as  to 

give  an  umbellate 
ance,  or  terminal  on  short 

branches ;  pedicels  accres- 
cent, 1.5-3.0  cm.  long, 

spreading  or  deflexed  at 

maturity ;   calyx-lobes   1.5- 

appear- 

9  r. 

mm. 

long, 
oblong 

or lanceolate,  obtuse  or  acute, 
unequal,  the  three  upper 
erect  and  smaller,  the  two 
lower  spreading;  corolla 

Fig.  1.     77fnH'7nrm5a&?/?o.^GL.  f,,  plant  X  1.    y^l^^^^     Vs'lih     white     hairS 
without, 

glabrous 

within, 

1.0-1.5  cm.  long,  upper  lobes  erect,  emarginate,  3-4  mm.  long, 
with  a  more  or  less  circular  depression  below  the  center  and 
generally  with  two  patches  of  brown  spots  on  either  side  of 
this,  lateral  lobes  about  3  mm.  long  and  2  mm.  wide,  with 
groups  of  sessile  glands  near  the  center  and  an  elongated  shal- 

low sac  toward  the  base,  lower  lobe  broadly  rounded  or  oblong, 
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6-8  mm.  long  and  about  as  wide,  tliroat  very  short ;  stamens 

erect,  filaments  glabrous,  more  or  less  winged,  anthers  co- 

herent, not  hidden  by  the  upper  lip ;  style  longer  than  the  sta- 
mens, bent  toward  the  lower  lip ;  capsule  glabrous,  globose  or 

ovate,  4-5  mm.  long,  much  longer  than  the  calyx ;  seeds  oval, 
brown,  papillate. 

Distribution :  common  in  sandy  soil  from  the  Cape  to  Nama- 

qualand  and  east  to  Eiversdale,  flowering  from  July  to  No- 
vember. 

CAPE  province:  without  definite  locality  or  date,  Tories  (K,  B) ;  Harvey  (K) 

Mensies  (K) ;  Thunberg  185  (L,  type)  ;  ex  Link  Herb.  (B)  ;  Mund  ̂   Maire  (B) 

Burmann  (Gen);  Sieier  381  (Gen,  MBG) ;  Doom  River,  Sept.,  1900,  Pritzel  (B) 

Alexander's  Hock,  2  Sept.,  1S94,  Schlcchtcr  5137  (A,  B)';  Zeckoe  Vlei,  12  Aug., 

1896,  ScMechter  8482  (K,  B,  Gen,  A,  US,  P,  MBG);  Olif ant's  River  and  near 
Brakfontein,  1836,  Zeyher  1268  (K,  B) ;  Clanwilliam,  Aug.,  year  lacking,  EcTclon  # 

Zcyhcr  (A);  Clanwilliam,  Zeyher  (K)  ;  Veld  Drift,  29  Sept.  1927,  Grant  S4G1 

(Gen,  K,  P,  MBG)  ;  near  Hopefield,  Sept.,  1885,  Bachmann  1168  (B) ;  same  locality, 

Aug.,  1886,  Bachmann  1167  (B)  ;  Sept.,  1883,  Bachmann  75,  1169  (B)  ;  near  Hope- 

field,  11  Aug.,  1929,  Grant  4639  (K,  Gen)  ;  sandy  areas  between  Darling  and  Yser- 

fontein,  18  Aug.,  1929,  Grant  ̂   Theiler  4652  (K,  B,  Gen,  BH,  P,  MBG) ;  Zwaart- 

water  Farm,  near  Darling,  30  Sept.,  1926,  Grant  2525  (BH,  K,  P,  MBG) ;  Ysor- 

foutein,  30  Sept.,  1926,  Grant  2582  (BH,  B,  P,  MBG) ;  along  roadside  between 

Darling  and  Yserfontein,  30  Sept.,  1926,  Grant  2551a  (BH,  K,  P,  MBG)  ;  Paarl, 
Holland 

strand 

1883,  Wilms  3499  (B);  Kalk  Bay,  Oct.,  year  lacking,  Pappe  (A);  Simon's  Bay, 
1853-56,  Wright  (G,  US) ;  Cape,  21  Aug.,  1816,  Bcrgius  (B) ;  sand  flats  between 

Blaauberg  and  Tygerberg,  date  lacking,  Drege  3151d  (K,  MBG);  mountains  near 

Cape  Town,  date  lacking,  EcTclon  (K,  B);  sand  dunes.  Cape  Town,  date  lacking, 

Prior  (K,  G)  ;  Camp  Ground  near  Cape  Town,  15  Aug.,  1895,  Wolley  Bod  163  (K)  ; 

Zeekoe  Vlci  near  Cape  Town,  28  Sept.,  1929,  StarTce  (MBG,  P)  ;  near  Muizenberg,  31 

July,  1892,  ScMechter  1266  (K,  B,  A,  Gen)  ;  Elands  Kop  in  the  Duinen,  Riversdale 

District,  Sept.,  1914,  Muir  1764  (A). 

Undoubtedly  Linnaeus  had  this  species  in  mind  when  he  de- 
scribed Ilemimeris  honac-spei,  as  stated  before.  However, 

since  he  confused  several  things  in  his  original  description 

and  since  the  specimen  of  Hermann  upon  which  he  based  the 

genus  cannot  be  found,  it  seems  advisable  to  retain  the  well- 
established  name  Ilemimeris  sahulosa  and  so  avoid  possible 
confusion. 

The  specimen  of  Bergius  collected  in  1816  from ' '  Cape  Bonae 
Spei"  differs  from  most  of  the  other  collections  in  having 
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leaves  intermediate  between  II.  sabulosa  and  //.  montana.  The 
glabrous  character  of  the  plant  and  the  flowers  are  like  those 
in  typical  specimens  of  II.  sahulosa.  Schlechter  1266,  as  seen 
in  several  herbaria,  has  similar  leaves,  some  of  which  are  tri- 
lobed.  The  specimens  of  Pappe  at  the  Albany  Museum  re- 

semble those  collected  by  Schlechter. 

2.  H.  montana  L.  f.  Suppl,  280.  1781;  Thunb.  Nov.  Gen.  PI. 
75.  1784;  Prodr.  105  1800;  Fl.  Cap.   [ed.  Schult.l  484.  1823; 
Murray,  Syst.  Veg.  5G1.  1784;  Willd.  Sp.  PL  3:  282.  1800; 

Martyn  in  Miller,  Diet.  cd.  9,1:  142.  1807;  Smith  in  Rees' Cycl. 
17:  411.  1819;  Benth.  in  Hook.  Comp.  Bot.  Mag.  2:  16.  1836; 
DC.  Prodr.  10:  255.  1846;  Hiern  in  Th.-Dyer,  Fl.  Cap.  4^:  165. 
1904;  Levyns,  Fl.  Cape  Pen.  224,  fig.  167.  1929. 

Ilemimeris  alsinoides  Lam.  Cycl.  3:  105.  1789;  111.  t.  532. 

fig.la-h.  1823. 
Ilemimeris  sinnata  Smith  in  Rees'  Cycl.  17:  411.  1819. 
Ilemimeris  sessilifolia  Benth.  in  Hook.  Comp.  Bot.  Mag. 

2:  16.  1836,  excluding  Burchell's  specimen;  DC.  Prodr. 
10:  255.  1846. 

Diascia  montana  (L.  f.)  Spreng.  Syst.  Veg.  2:  800.  1825. 
Ilemimeris  montana  L.  f.  var.  P  latipcs  Benth.  in  DC. 

Prodr.  10:  256.  1846. 

Ilemimeris  latipes  Backhouse  ex  Hiern,  in  Th.-Dyer,  Fl. 
Cap.  42 :  165.  1904. 

Diascia  Scnllyi  Hiern  in  Th.-Dyer,  Fl.  Cap.  4^:  144.  1904. 
?  Paederota  racemosa  Iloutt.  Handl.  ed.  2,  7:  110,  t.  38, 

fig.l.  1777. 
[Anagallis  purpurea  bursa  pastoris  foliis  minorihus  Petiv. 

Mus.  36.  110.345.  1695;  Roy.  Ludg.  416.  1740.] 
{Anagallis  capensis  CJiamaedryos  folio,  caule  piloso  Ray, 

Hist.  PI.  3,  app.  241.  1704.] 
,     [Alsine  chamaedrios  foliis  hijugis  Spergula  florihus  Pluk. 

'Phyt.t.331,fig.3.  1691 ',Uaint  9,  t.  331,  fig.  3.  1700.] 
Stems  8-35  chl  long,  quadrangular,  often  channelled,  simple, 

or  more  commonly  branched,  erect  or  ascending,  occasionally 
weak  and  more  or  less  scrambling,  usually  glandular  and  vis- 
cid-villous  with  conspicuous  white  hairs,  sometimes  nearly 
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glabrous ;  leaves  broadly  or  narrowly  ovate,  occasionally  lan- 
ceolate or  elliptical,  obtuse  or  less  often  acute,  commonly  ser- 

rate with  blunt  teetli,  at  times  nearly  entire,  1-5  cm.  long,  0.5- 
2.5  cm.  wide,  generally  much  shorter  than  the  internodes,  dark 

green  above,  sometimes  tinged  with  red  or  reddish-purple,  pu- 
bescent or  villous,  frequently  with  a  group  of  long  white  hairs 

near  the  base,  petioles  slender,  more  or  less  winged,  shorter  or 

nearly  as  long  as  the  blade,  rarely  longer,  uppermost  leaves 

with  shorter  petioles,  occasionally  subsessile;  flowers  mostly 
in  terminal  umbellate 

clusters  consisting  of 
4-12  or  more  flowers 

subtended  by  leaf -like 
bracts,  or  sometimes 
axillary  or  solitary  on 
short  slender  branches ; 

pedicels  generally  fili- 
form and  more  or  less 

ribbed,  infrequently 
flattened   and   more   or 
less 

Wing 
d.    1-5    cm 

g,  glabrous  to  dense 

glandular-pubescent 

t 
ding    or    r 
sometime 

ly 

de 
Fig.  2.     Tlemimeris  montaiux  L.  f .,  flower  x  6. 

flexed    when   m 

buds  consDicuous  because  of  the  white  viscid-villous  hairs 
the  outs de  of  the  corolla; lobes  unequal,  the  upper- 

most one  obovate.  obtuse,  the  others  narrower,  elliptical  or  ob 
acute  or  obtuse mm.  Ions:,  white  viscid 

glabrous ;  corolla  bilabiate,  yellow,  viscid 
out.  upper  lip  stroniilv  arched mm.  lonsr.  emarsrinate.  often 

somewhat  circular  group  of  brown  spots  on  either  side, 

lobes  larger,  rounded,  almost  as  long  as  broad,  spread- 
!andular-punctate  toward  the  base   and   each  with  a 

rounded  or  oval  sac  at  or  below  the  center,  this  about  1  mm. 

long  and  about  as  deep,  sometimes  partly  closed  by  two  ascend- 

ing 
>     to 
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ing  appendages,  lowermost  lobe  broadly  oblong,  concave,  4- 
8  mm.  long,  3-7  mm.  broad,  glandular-punctate  near  the  base, 
truncate  or  rounded,  usually  emarginate;  stamens  included, 
anthers  generally  hidden  within  the  arched  upper  lip,  filaments 

glandular-pubescent,  erect,  anthers  large,  connivent;  style 
longer  than  the  stamens,  inclined  toward  the  lower  lip,  apex 
stigmatose;  capsule  glabrous  or  puberulent,  broadly  ovate  or 

subglobose,  as  long  as  or  slightly  longer  than  the  calyx,  de- 
hiscent nearly  to  the  base  along  the  outer  suture  and  frequently 

part  way  from  the  top  along  the  inner  suture,  splitting  the  style 
base  into  4  strands ;  seeds  oval,  minute. 

Distribution :  abundant  in  sandy  areas  from  the  Cape  to  Na- 
maqualand  and  east  along  the  coastal  region  to  Port  Elizabeth 
District.  Growing  under  bushes,  in  the  open  veld,  in  cultivated 
land  or  in  the  shade  of  rocks,  frequently  where  it  is  moist. 
Flowering  from  July  to  November. 

CArK  PROVINCE:  without  definite  locality  or  date,  Garcin  in  Burmann  Herb. 

(Gen);  Tliunherg,  in  Linnaean  Herb.  (L  type);  Sparrmann  6  in  Linnaean  Herb, 

(L);  Oldcnland  in  Herb.  Sloane  (BM)  ;  Prior  (K)  ;  Jan,  1880,  Sogers  13  (K) ; 
Beeves  (K)  ;  Harvey  (K)  ;  Pappc  (K)  ;  Siehcr  144  (K,  B,  Gen);  Forhcs  (K)  ; 

Bunna7in  Herb,  (Gen)  ;  Zcyhcr  (B,  A)  ;  Bergius  (B)  ;  Mund  ̂   Maire  (B)  ;  Aseher- 
son  (R)  ;  Khamiesberg,  under  rocks,  Beaem  Hill,  15  Sept.,  1911,  Pearson  6685  (K)  j 

Kliamiesberg,  Aug.-Sept.,  year  lacking,  Bohts  9436  (BH,  P,  MBG);  Namaroup, 
Sept.,  1911,  Pearson  6600  (K)  ;  under  rocks,  Kharkams,  Sept.,  1911,  Pearson 

6715  (K);  Giftbcrg,  Sept.,  1911,  PhilUps  7353  (K)  ;  Steinkop,  Aug.,  1925,  Mar- 
loth  6770  (M);  Klipfontein,  8  Sept.,  1925,  Marloth  12676  (M) ;  Namariualand 

Minor,  Aug.-Sept,  1883,  Bolus  9436  (BH,  P,  MBG);  Calvinia,  18  Sept.,  1900, 
Biels  759  (B)  ;  Nieuwerfontein,  26  Sept.,  1929,  Grant  4869a  (BH,  K,  NH,  P, 
MBG);  Van  Rhyns  Pass,  28  Sept.,  1929,  Grant  4880  (BH,  P,  MBG);  Klavcr, 
30  July,  1920,  Andreae  428  (M);  Klaver,  13  Sept.,  1926,  Marloth  12942  (M) ; 
Cedarbergen,  near  Wuppertlial,  date  lacking,  Brege  3151b  (K);  Wuppertlial, 
date  lacking,  Brege  3151  (K)  ;  Het  Kruis,  Sept.,  1912,  Stephens  ̂   Glover  8789 
(K);  Saldanlia  Bay,  7  Sept.,  1929,  Grant  4546  (K,  B,  BH,  P,  MBG);  Saldanha 
Bay,  Sept.,  1827,  Verreaux  (Gen) ;  between  Darling  and  Yserfontein,  18  Aug.,  1929, 
Grant  4658  (BH,  P,  MBG)  ;  Darling,  Aug.,  1883,  Bachmann  545  (B)  ;  Paardo  Berg 
and  Zwartland,  date  lacking,  EcMon  (K,  type  of  U.  sessilifolia  Benth.);  Welling- 

ton, Aug.,  1886,  Cummings  74  (P,  US);  Stellenboscli,  1865,  Sanderson  97B  (K)  ; 
at  tlie  foot  of  Paarl  Mt,,  date  lacking,  Brege  (K,  MBG);  Diep  Eivier,  Oct.,  1827, 
Verreaux  (Gen);  Simonstown,  Aug.,  1912,  Pogers  11247  (A);  Simons  Bay,  1853- 
56,  Wright  (K,  US,  MBG);  above  Groot  Scliuur,  29  July,  1895,  Wolley  Bod  165 
(K);  Table  Mt.,  Aug.,  year  lacking,  Eelclon  391  (K,  MBG);  Camp  Ground  near 

Cape  Town,  Aug.,  1875,  Bolus  2872  (K)  ;  Lion's  Head  near  Camps  Bay,  Oct.,  1896, 
MacOwan  1768  (K,  B,  Gen);   near  Cape   Town,  date  lacking,  Harvey  414   (K); 
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Cape  of  Good  Hope,  year  lacking,  Earvey  (K,  type  of  E.  montana  p  latipes 

Benth.)  ;  in  grassy  fields  and  shady  places  near  the  Cape,  Aug.-Scpt.,  year  lacking, 

Pappe  (K) ;  waterfall  on  Devil's  Peak,  July,  1883,  Wilms  S497  (B,  Gen,  P) ;  Cape 

of  Good  Hope,  1831,  Verreaux  (Gen);  Cape  of  Good  Hope,  date  lacking  EcMon 

4-  Zeyher  (Gen);  throughout  Cape  District,  Aug.,  1838,  Krauss  1634  (MBG) ; 

Cape,  Brege  (Gen)  ;  Table  Mt.,  near  Camps  Bay,  Aug.,  1900,  Diels  17  (B) ;  Camps 

Bay,  Sept.,  1884,  Marlotli  461  (M)  ;  near  Cape  Town,  Sept.,  year  lacking,  Lchmann
 

(G);  sand  dunes  near  Cape  Town,  5  Aug.,  1846,  Prior  (K) ;  Eoggeveld  Mts.,  6 

Aug.,  1811,  Burcliell  1307  (K)  ;  in  sandy  places,  Tulbagh  Kloof,  Sept.,  1888,  Tyson 

2296  (M) ;  Nieuwkloof  near  Tulbagh,  Oct.,  1886,  MacOwan  831,  in  part  (K,  Gen) ; 

Hex  Elver  Pass,  13  Oct.,  1928,  Grant  3804  (P) ;  near  Eobertson,  30  Sept.,  1929, 

de  Wet  4938  (Nil,  P) ;  Eiversdale,  date  lacking,  :Rust  114,  226  (B) ;  mouth  of 

Knysna  Elver,  Oct.,  1921,  Fourcade  1491  (FIT) ;  Humewood,  Sept.,  1911,  Pater- 

son  17  (A);  Port  Elizabeth,  Sept.,  1908,  Brege  268  (A);  Port  Elizabeth  Valley,
 

Aug.,  1912,  Paierson2315  (A). 

An  exceedingly  variable  species  as  to  the  size  of  the  flowers, 

the  amount  of  pubescence,  the  size  and  shape  of  the  leaves,  the 

length  of  the  pedicels,  and  the  size  and  shape  of  the  corolla- 

sacs.  The  upper  petioles  are  occasionally  very  short  or  the 

leaves  may  be  subsessile  as  in  Ecklon's  collection,  the  type  of 

//.  sessilifolia.  But  even  on  the  type  sheet  of  this  species  only 

the  pair  of  leaf -like  bracts  is  sessile.  The  size  of  the  leaves 

varies  greatly,  apparently  in  direct  relation  to  the  amount  of 

water  and  shade  available.  In  moist  shaded  places,  the  plants 

are  usually  much  larger  in  every  way  and  generally  more  vil- 

lous. This  is  well  shown  in  Grant  4843,  collected  in  Namaqua- 

land.  Typically  the  leaves  are  serrate  or  dentate,  but  on  some 

specimens  they  are  almost  entire  and  on  others,  coarsely  cre- nate. 

2a.  var.  pachyceras  (Diels)  Grant,  comb.  nov. 

Hemimcris  pachyceras  Diels  in  Engler's  Bot.  Jahrb.  44: 121.  1909. 

Corolla  sacs  broader  and  longer  than  in  the  species,  varying 

from  1.5-2.0  mm.  long  and  nearly  as  broad. 

Distribution :  in  sandy  areas  or  rocky  places  from  Malines- 

bury  District  to  Namaqualand  and  east  to  Mossel  Bay. 

CAPE  province:  Moorreesburg,  Nov.,  1884,  Bachmann  722  (B) ;  Ol
ifant  Eiver 

Mts  30  Aug.,  1894,  ScUechter  5088  (K,  B,  Gen,  A)  ;  Karree  Berg,  23  J
uly,  1896, 

Schlechter  8289  (K,  B,  US,  E,  Gen,  P,  MBG) ;  Namaqualand,  without  definite  lo- 

cality or  date,  Scully  <9  (K)  ;  southeastern  slopes  of  Eoepmyniet,  15  Sep
t.,  1900, 

Biels  1168  (B,  type  of  E.  pachyceras);  Calvinia,  Sept.,  1900,  Pritsel  (
B)  ;  in  hills, 
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Oorloogskloof,  Onder  Bukkcveld,  21  Aug.,  1897,  Schlechter  10944,  in  part  (B,  K, 

Gen and 

4916  (BII,  P,  MBG)  ;  foothills  of  Verlaten  Kloof,  Oct.,  1920,  Marloth  9699  (M) ; 
among  cliffs  on  Sneuwkiaus,  Farm  Uitkyk,  date  lacking,  Marloth  9729  (M)  ;  in 
sandy  places  in  Nieuwkloof  near  Tulbagh,  Oct.,  1886,  MacOwan  821,  in  part  (B, 
A,  G) ;  Barrydalo,  Oct.,  1897,  Galpin  4356  (A,  K) ;  mountain  ridges  along  lower 
part  of  Zonder  Einde  River,  date  lacking  Zeyher  3477  (K,  B)  j  Mossel  Bay  District, 
Klein  Berg,  25  Sept.,  1897,  Galpin  4355  (K). 
_  * 

There  is  every  gradation  possible  between  this  and  the  spe- 
cies, which  makes  specific  separation  impossible.  The  most 

nearly  consistent  ditference  is  the  size  of  the  corolla-sacs,  and 
even  this  varies  as  may  be  seen  in  MacOwan  821  and  1768,  Mar- 

loth 12942,  Andreae  428,  SchlecJiter  8517  and  10944,  Rust  226, 
and  Grant  4869a.  In  the  last,  corollas  may  be  found  in  which 
the  sac  is  broad  and  shallow  or  almost  spurred.  The  nearly 
entire  leaves  of  the  plant  on  the  type  sheet  are  duplicated  in 
many  specimens,  having  the  short  sacs  typical  of  the  species. 
The  ovary  is  papillose  in  some  specimens  and  not  in  others  in 
both  the  species  and  the  variety. 

3.  H.  centrodes  Iliern  in  Th.-Dyer,  FL  Cap.  4^:  167.  1904. 
Hemimeris  nana  Diels  in  Engler's  Bot.  Jahrb.  44:  121. 1909. 

A  glandular  and  viscid-pubescent  annual,  10-30  cm.  high, 
simple  or  more  connnonly  branched  from  at  or  near  the  base, 
stems  quadrangular,  relatively  stout;  leaves  opposite,  ovate  or 
elliptical,  obtuse,  coarsely  and  bluntly  toothed,  sometimes  pin- 
natifid,  rarely  shallowly  dentate,  2-4  cm.  long,  0.5-1.0  cm.  wide, 
base  cuneate,  petioles  as  long  as  or  shorter  than  the  blade,  the 
uppermost  leaves  occasionally  subsessile,  internodes  usually 
longer  than  the  leaves,  sometimes  with  smaller  leaves  fascicled 
in  the  axils ;  inflorescence  racemose,  often  with  several  flowers 
having  much  shortened  internodes  clustered  at  the  apex,  and 
axillary  flowers  lower  on  the  stem ;  pedicels  rather  stout,  1.5- 
4.0  cm.  long,  frequently  deflexed  in  maturity,  bracts  linear  or 
oblong,  irregularly  dentate  with  scattered  teeth;  calyx-lobes 
unequal,  ciliate,  ovate,  oblong,  or  elliptical,  obtuse,  4r-6  mm. 
long,  the  uppermost  lobe  larger  than  the  others  and  rounded 
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at  the  apex;  corolla  yellow,  pubescent  without,  0.&-1.5  cm.  long, 
the  upper  lip  2.0-2.5  mm.  long,  erect,  emarginate,  with  an  in- 

curved margin  and  2  dark  brown  spots  on  either  side  of  the 
center,  lateral  lobes  rounded,  about  2  mm.  long  and  wide, 
densely  maculate  with  sessile  glands  near  the  base  and  with 

ascending  pockets  projecting  over  the  spur,  middle  lobe 

broadly  rounded,  4-6  mm.  long,  5-7  mm.  broad,  spurs  2,  broadly 
obconical,  nearly  parallel  for  most  of  their  length,  incurved, 

blunt  at  the  apex,  5-7  mm.  long,  2-3  mm.  broad  at  the  base ; 
stamens  erect,  shorter  than  the  upper  lip,  filaments  with  broad 
membranaceous  wings,  anthers  large,  subglobose  or  oval,  about 
1.5  mm.  long;  ovary  minutely  puberulent,  style  narrowly 

winged,  stout,  curved  toward  the  lower  lip  and  shorter  than 

the  ovary;  capsule  subglobose,  5-7  mm.  long,  exserted;  seeds 
numerous,  black,  minutely  papillose,  sometimes  with  very  nar- 

row white  wings. 

Distribution :  in  sandstone  regions  in  the  mountains  around 

Calvinia  and  south  into  the  Sutherland  and  Laingsburg  Dis- 
tricts. 

CAPE  PROVINCE:  in  Karroo  soil,  Calvinia,  Sept.,  year  lacking,  Leipoldt  936  (K)  ; 

stony  ground  near  Elandsfontein  Farm  on  road  between  Calvinia  and  Middlcpost, 

28  Sept.,  1929,  Grant  4-  Theiler  4891  (K)  ;  Hantam  Mts.  west  of  Calvinia,  14 

Sept.,  1900,  Biels  643  (B,  type  of  fl".  nana)  ;  near  Calvinia,  28  Sept.,  1929,  Grant 
4-  Theiler  4889  (BH,  K,  P,  MBG)  ;  Bokkeveld,  12-13  Sept.,  1900,  Fritzel  (B)  ; 
Ondcr  Bokkeveld,  in  hills  around  Matjesfontein,  20  Aug.,  1897,  Schlechter  10925 

(K,  TYPE,  B,  Gen,  US,  MBG). 

This  is  the  largest  and  showiest  of  the  four  species  in  the 

genus.  At  first  sight,  one  might  easily  take  it  for  a  yellow- 
flowered  Diascia^  but  the  shape  of  the  corolla  and  the  nnmber 
of  stamens  place  it  in  Hemimeris.  The  brown  spots  on  the 
corolla  often  are  conspicuous. 

4,  H.  gracilis  Schlechter  in  Jour.  Bot.  36:  375.  1898;  Hiern 

inTh.-Dyer,FLCap.42:  167.  1904. 
Small  slender,  glandular-pubescent  annuals,  erect,  simple  or 

occasionally  with  weak  branches  from  near  the  base,  6-20  cm. 
high,  stems  tetragonal,  often  conspicuously  channelled,  inter- 
nodes  usually  longer  than  the  leaves ;  leaves  thin,  ovate  to  ob- 

long, broadly  obtuse,  dentate  with  a  few  shallow  and  blunt 
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teeth,  or  coarsely  dentate  with  crenate  teeth,  sometimes  prac- X 

tically  entire,  truncate,  cuneate  or  cordate  at  base,  0.8-5.5  cm. 
long,  0.4-2.5  cm.  wide,  petioles  slender,  shorter  or  longer  than 
the  blade;  flowers  axillary  in  the  uppermost  leaves,  often 
crowded  toward  the  apex,  the  internodes  being  very  much 

shortened;  pedicels  slender,  frequently  deflexed  in  fruit,  1.5- 
4.0  cm.  long ;  calyx-lobes  narrowly  oblong  to  lanceolate,  obtuse, 
unequal,  2-4  mm.  long,  the  uppermost  longer  and  broader  than 

the  others;  corolla  yellow,  ̂ G  mm. 

long,  posterior  lip  short,  concave,  the 
upper  part  arched  and  more  or  less 
concealing  the  anthers,  anterior  lip 
longer,  the  lobes  broadly  rounded  or 
truncate,  the  lateral  lobes  short,  spurs 

3-5  mm.  long,  widely  divergent,  coni- 
cal, blunt,  longer  than  the  lower  lip, 

throat  short,  gibbous;  stamens  erect, 
filaments  winged,  glabrous;  style 

about  as  long  as  the  ovary,  1-2  mm. 
glabrous,   broadly  winged,   the 
wider   than   the   stylo  proper 

stigma   capitate,   capsule   subglobose, 

3-4  nun.  long,  sparsely  glandular-pu- 
bescent or  glabrous;  seeds  numerous,  papillate,  oval,  brown. 

Distribution :  in  sandy  or  rocky  places  from  Van  Rhynsdorp 
and  Calvinia  east  to  the  Laingsburg  District.    Flowering  from 
July  until  October  or  November. 

Fig.    3.      Hemimeris 
cilis    Schlechter, 

pistil  X  15. 

gra- 

calyx 
   and 

long, 

wings 
y 

CAPE  PROVINCE:  wcstem  slopes  of  Bokkevcld  Mts.,  Oct.,  1916,  Marloth  7662  (M)  ; 
Oorlogskloof,  Ondcr  Bokkeveld,  21  Aug.,  1897,  ScJilcchter  10971  (B,  K,  Gen,  A, 
US,  MBG)  ;  summit,  Kubiskouw,  on  sLaded  krantzea  under  rocks,  8  Sept.,  1926, 
Marloth  1287S  (M) ;  in  hilla,  Matjesfontein,  Onder  Bokkevcld,  19  Aug.,  1897, 
Schlechter  10918  (B,  K,  Gen,  A,  US)  ;  Hex  River  Valley,  14  Aug.,  1896,  W alley  Bod 
4010  (K);  Hex  River  Valley,  roadside  3  miles  up  from  station,  14  Aug.,  1897, 
Wolley  Dad  (B,  type). 

DOUBTFUL  SPECIES 

Hemimeris  honae-spei  L-  PL  Rar.  Afr*  8.  1760. 
Anagallis  capensis  L.  Sp.  PL  ed.  1,  149.  1753,  and  ed*  10,  920. 

1759. 
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SPECIES  EXCLUDED 

Hemimeris  acutifolia  Pers.  Syn.  PI.  2:  162.  1807.  =  Alonsoa 
acutif oUa  R.  &  P.  Syst.  Veg.  153.  1798. 

nimeris  caulialata  Pers.  Syn.  PL  2:  162.  1807.  =  Alonsoa 
He 

linearis  R.  &  P.  Syst.  Veg.  154.  1798. 

Hemimeris  coccinea  Willd.  Sp.  PI.  3:  283.  1800.  =  Alonsoa  line- 
aris R.  &  P.  Syst.  Veg.  154.  1798. 

Hemimeris  diffusa  L.  f.  Suppl.  280.  1781.  =  Diascia  diffusa 
(L.  f.)  Benth.  in  Hook.  Comp.  Bot.  Mag.  2:  16.  1836,  and 
Diascia  elongata  Benth.  in  Hook.  I.e.  1836. 

Hemimeris  elegans  Hiem  in  Jour.  Bot.  39:  102.  1901.  =  Diascia 
sp. 

Hemimeris  hirsuta  Spreng.  Syst.  Veg.  2:  809.  1825.  =  Alonsoa 
sp. 

Hemimeris  incisifolia  Pers.  Syn.  PL  2:  162.  1807.  =  Alonsoa  in- 
cisifolia  R.  &  P.  Syst.  Veg.  154.  1798. 

Hemimeris  intermedia  Lodd.  Bot.  Cab.  1. 1456.  1828.  =  Alonsoa 
incisif  oHa  R.  &  P.  Syst.  Veg.  154.  1798. 

7/emmemZmean/ormHBK.Nov.Gen.2:  377.  1817.  =  Alonsoa 
linearifolia  Steud.  Norn.  ed.  2. 1:  60.  1841. 

Hemimeris  macrophylla  Thun.  Nov.  Gen.  PL  76.  1784.  =  Diascia 
macrophylla  (Thun.)  Spreng.  Syst.  Veg.  2:  800.  1825. 

Hemimeris  Mutisii  HBK.  Nov.  Gen.  2:  376.  1817.  =  Alonsoa 

Mutisii G.Don,  Gen.  Hist. 4:  513.  1838. 

Hemimeris  parviflora  HBK.  Nov.  Gen.  2:  376.  1817.  =  Alonsoa 
caulialata  R.  &  P.  Syst.  Veg.  152.  1798. 

Hemimeris  peduncularis  Lam.  Cycl.  3:  105.  1789.  =  Diascia  dif- 
fusa (L.  f.)  Benth.  in  Hook.  Comp.  Bot.  Mag.  2:  16.  1836. 

Hemimeris  procumhens  Pers.  Syn.  PL  2:  162.  1807.  =  Alonsoa 
procumbens  R.  &  P.  Syst.  Veg.  154.  1798. 

Hemimeris  unilabiata  (L.  f.)  Thun.  Nov.  Gen.  PL  78.  1784.  = 
Diasciaunilabiata  (L.f.)  Benth.  inDC.Prodr.  10:  257.  1846. 

Hemi7nerisurticifoliaWi\\d.Sp.'Pl.3:  282.  1800.  =  Alonsoa  in- cisif olia  R.  &  P.  Syst.  Veg.  154.  1798. 

h^ 
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Introduction- 

In  certain  stages  in  the  development  of  the  male  gametophyte 

of  Tradescantia,  granules  approximately  1-3  n  in  diameter  are 
present  in  relatively  large  numbers  (pi.  31,  fig.  1).  They  were 
observed  by  Hofmeister  (1848),  and  Bar anetzky  (1880)  figured 

them  in  meiotic  stages  in  four  different  species.  Sax  and  Ed- 

monds ( '33)  noted  that  they  disappear  during  growth  and  that 
they  are  relatively  solid  rather  than  fluid  or  plastic  in  consist- 

ency since  they  are  not  readily  deformed  by  pressure  on  the 

cover-glass,  and  do  not  coalesce  on  contact.    The  latter  also 
found  that  heating  causes  the  granules  to  disappear. 

Except  for  the  statement  of  Sax  and  Edmonds  ( '33)  that  the 
granules  are  not  composed  of  starch  (based  on  a  negative  io- 

dine test  and  a  failure  to  observe  birefringence),  no  informa- 
tion is  available  as  to  their  chemical  constitution.  Because 

these  granules  play  a  significant  role  in  certain  cell  processes 

(Johnson  and  Peck,  '37)  such  information  is  highly  desirable. 
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The  present  investigation,  undertaken  at  the  suggestion  of  Dr. 
Edgar  Anderson,  is  designed  to  furnish  data  of  this  sort. 

Experimental  Results 

1.  OPTICAL  PROPERTIES 

Since  the  optical  analysis  is  applicable  to  fresh  untreated 

cells  and  granules  it  was  entered  upon  at  the  outset  of  the  pres- 
ent investigation,  not  only  in  order  to  obtain  information  as  to 

the  molecular  organization  of  the  granules,  but  also  with  the 
hope  that  it  might  provide  a  criterion  for  their  intactness  in  the 
subsequent  chemical  characterization. 
Young  microspores  of  Tradcscantia  paludosa  were  used, 

these  being  particularly  suitable  if  separation  from  the  tetrad 
has  Just  taken  place.  Because  of  the  extremely  small  size  of  the 
granules,  the  examination  in  polarized  light  requires  a  highly 
critical  adjustment  of  conditions  of  illumination  and  compen- 

sation. We  used  a  standard  Leitz  IModel  BM  polarizing  micro- 
scope and  an  intense  source  of  illumination  (Leitz  Universal 

Lamp,  bulb  operated  at  five  amperes).  For  clarity  of  definition 

of  the  polarization  effects  it  is  necessary  to  work  with  the  polar- 
izer and  substage  diaphragms  stopped  down  to  small  aper- 

tures. Under  these  conditions  each  granule  presents  a  clear- 
cut  polarization  cross  between  crossed  Nicols,  the  dark  arms  of 
the  cross  being  parallel  with  the  planes  of  polarization  of  the 
polarizer  and  analyKer  regardless  of  the  position  of  the  granule 
in  the  field  (pi.  31,  fig.  2).  The  latter  fact  was  strikingly  seen 
in  fresh  preparations  where  the  granules  were  in  continual 
Brownian  agitation;  it  was  demonstrated  in  fixed  preparations 
by  rotation  of  the  stage. 

In  order  to  characterize  the  optical  properties  further  it  is 
necessary  to  determine  whether  the  spherites  are  positively 
or  negatively  birefringent  (for  a  discussion  of  the  technique 
and  interpretation  of  the  polarization  optical  phenomena  see 

Schmidt,  '24,  '34,  '37).  The  gypsum-plate  method  is  inappli- 
cable in  the  present  problem  because  the  granules  are  too  small 

and  the  birefringence  is  too  weak  to  determine  colors  in  the 
quadrants.   The  more  sensitive  Koliler  rotating  compensator 
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was  therefore  used,  the  retardation  of  the  mica  plate  being 

X/20.  The  compensator  is  inserted  into  the  draw-tube  slot  and 
rotated  until  the  field  is  maximally  dark,  the  Nicol  prisms  being 

crossed.  The  granules  then  show  the  typical  interference  cross. 

Rotation  of  the  compensator  slightly  to  one  side  of  this  position 

causes  one  pair  of  the  quadrants  of  the  granule  to  become  dark 

while  the  neighboring  quadrants  are  bright.  Rotation  slightly 
to  the  other  side  causes  the  picture  to  become  reversed;  the 

quadrants  which  were  previously  dark  are  now  light  and  vice 

versa.  From  the  known  optical  characteristics  of  the  compen- 
sator the  spherites  were  shown  to  be  positively  biref  ringent. 

Because  of  the  small  size  of  the  spherites,  it  is  difficult  to  deal 

with  their  optical  properties  quantitatively.  When  the  micro- 

spores are  immersed  in  water,  compensation  of  the  cross  is  at- 

tained by  a  rotation  of  only  4°-5°  on  the  compensator  dial ;  this 
would  correspond  to  a  retardation  of  the  order  of  3  to  4  pp.  The 

diameter  of  the  granules  varies  between  1  and  3  n-  On  the  as- 

sumption that  the  optical  effects  are  due  to  a  packing  of  crystal- 

lites with  their  optic  axes  (and  probably  also  their  long  direc- 

tions) oriented  radially,  the  birefringence  of  the  particles  com- 
posing the  granules  may  be  calculated  according  to  the  method 

of  Bear  and  Schmitt  ( '36,  equation  11).  Calculated  in  this  way 
the  birefringence  is  found  to  be  of  the  order  of  magnitude  of 

0.005,  a  value  not  incompatible  with  the  results  of  the  following 
chemical  characterization  which  indicates  that  the  granules 

might  be  primarily  of  protein  nature. 
Immersion  of  the  cells  in  balsam  and  in  media  of  various 

other  refractive  indices,  which  was  done  in  connection  with  the 

solubility  experiments  described  below,  shows  that  the  form 
factor  is  relatively  small,  the  birefringence  being  due  primarily 

to  intrinsic  birefringence,  a  fact  which  might  be  expected  from 

the  apparently  compact  structure  of  the  granules. 

The  polarization  crosses,  clearly  visible  when  the  optical  con- 
ditions are  satisfactorily  adjusted,  served  admirably  in  the 

chemical  work,  not  only  to  reveal  the  presence  of  the  granules 

in  unstained  preparations  but  also  as  an  index  of  the  extent  of 

action  of  the  various  reagents  used.  If  the  reagent  had  no  effect 

on  the  optical  phenomena  it  could  have  had  little  action  on  the 
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molecules,  the  organization  and  orientation  of  which  give  rise 
to  the  optical  phenomena. 

2.  CHEMICAL  AND  PHYSICAL  PEOPEETIES 

A.  Micro  chemical  Tests. 

In  attempting  to  characterize  the  granules  chemically,  we 
first  applied  a  series  of  microchemical  tests  which  are  more  or 
less  specific  for  certain  groups  in  the  proteins,  carbohydrates, 
and  fats.  It  was  clear  at  the  outset  that  such  a  search  could  be 
of  value  only  if  a  positive  test  were  obtained.  Negative  tests, 
while  suggestive,  are  not  conclusive  because  the  granules  are 
so  small  that  unless  the  color  developed  is  relatively  intense  it 
might  escape  detection.  The  tests  proved  uniformly  negative 
and  will  therefore  merely  be  listed  briefly. 

Lipoids:  The  granules  are  not  stained  by  Sudan  III  and 
other  fat-soluble  dyes,  nor  are  they  blackened  or  even  colored 
by  osmic  acid. 

Proteins:  The  following  tests  for  proteins  or  for  character- 
istic amino-acid  constituents  of  proteins  were  all  negative: 

xanthoproteic,  biuret,  Millon,  Raspail,  Adamkiewicz,  aldehyde, 
iodine,  and  lead-acetate  sulphur.  Certain  of  the  tests  are  in- 

applicable to  the  granules  as  such,  owing  to  the  solubility  of  the 
latter  in  some  of  the  reagents  necessary  for  the  test.  For  ex- 

ample, in  applying  the  xanthoproteic  test  for  protein  and  the 
Molisch  test  wdth  alpha  naphthol  for  carbohydrate,  the  concen- 

trated acids  dissolve  the  granules.  Therefore,  though  the  cell 
contents  gave  positive  tests  it  is  impossible  to  say  that  the  dis- 

solved granules  were  responsible  rather  than  the  constituents 
normally  present  in  the  protoplasm. 

Carbohydrates:  The  following  tests,  based  chiefly  on  the  re- 
ducing power  of  carbohydrates,  were  all  negative:  Fehling's 

solution,  iodine  and  potassium  iodide  with  and  without  H2SO4, 
cuprammonia,  chlorozinciodide,  Mangin's  iodine-calcium-chlo- 

ride, Molisch  with  alpha  naphthol  and  with  thymol,  ammonia- 
cal  silver  nitrate.  These  tests  were  applied  before  and  after  at- 

tempted hydrolysis  with  0.1  M.  hydrochloric  acid. 
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B.  Ensyme  Reactions. 
In  the  digestion  experiments  an  objection  may  be  raised  that 

a  negative  result  may  simply  mean  that  the  enzyme,  being  a 
large  protein  molecule,  may  not  be  able  to  penetrate  the  cell 
wall  and  actually  come  in  contact  with  the  granules.  To  meet 
this  objection,  granules  were  also  expressed  from  the  cells  and 

exposed  directly  to  the  action  of  the  enzyme.  The  results  of  the 
experiments  with  diastase,  pepsin,  and  trypsin  are  shown  in 
table  I. 

TABLE  I 

THE    EFFECT    OF    AMYLOLYTIC    AND    PROTEOLYTIC    ENZYMES    ON    THE 

POLLEN  GRANULES  OF  TRADESCANTIA.   TEMP.— 30°  C. 

Enzyme 

preparation 

Effect  on  granules 

after  48  hours       after  1  week after  2  weeks 

Diastase 

(sat,  aq.  sol.) 

Pepsin 
(1%  soLinO.lNHCl) 

— — 

Trypsin 
(1%  aq.  sol.  pH  7.4) + + + 

Trypsin 

(1%  aq.  sol,  pH  7.4,  heat  in- activated) — 

The  symbol  —  means  that  the  g ranules  remain  u 
naffected  in  shap 

le  and  in  appear- means 

digested. 
* 

The  tryptic  digestion  of  the  granules  is  relatively  rapid  and 

complete.  Whether  the  negative  results  with  pepsin  mean  that 

partial  proteolysis  is  possible  without  interference  with  the 

state  of  aggregation  of  the  granules,  or  that  the  material  con- 
sists of  relatively  small  molecules,  is  not  clear. 

C.  Solubility  Properties. — 

To  test  the  solubility  of  the  granules  in  reagents  the  micro- 

spores were  immersed  in  the  solvents  on  slides  and  cover- 

glasses  waxed  to  the  slides  to  prevent  evaporation  of  the  sol- 
vent. The  slides  were  examined  from  time  to  time  with  the 

polarizing  microscope,  and  the  appearance  and  optical  proper- 



[Vol.  25 460  ANNALS   OF    THE    MISSOURI   BOTANICAL   GARDEN 

ties  of  the  granules  noted.  Between  the  readings  the  slides 

were  kept  at  a  temperature  of  25°  C. 

Organic  Solvents:  The  granules  were  unaffected  both  in  ap- 
pearance and  in  optical  properties  by  exposure  for  as  long  as 

two  weeks  to  any  of  the  solvents  tried ;  these  included  ethyl  al- 
cohol, n-butyl  alcohol,  benzene,  chloroform,  ether,  acetone,  car- r 

bon  bisulphide,  and  xylene.  Similar  results  were  obtained  with 

mixtures  in  various  proportions  of  benzene-alcohol,  ether- 
alcohol,  and  xylene-alcohol,  at  various  temperatures  (see  table 
ii).  This  clearly  rules  out  the  possibility  that  lipoids  enter  into 
the  structure  of  the  granules  to  any  significant  extent. 

Acids  and  Alhalies:  Of  importance  in  determining  the  gen- 
eral chemical  nature  of  the  granules  is  the  action  of  acids  and 

alkalies.  It  was  found  that  while  concentrated  mineral  acids 

readily  dissolve  them,  they  are  not  visibly  affected  by  dilute 
mineral  acids  (0.1  M.  HCl,  HNO3,  HC2H3O2,  and  H2SO4).  On 
the  other  hand,  0.1  M.  alkali  (NaOH,  NH4OH)  dissolves  them 

almost  completely  in  ten  minutes  and  completely  in  thirty  min- 
utes. KOri  seems  to  be  effective  only  in  slightly  higher  concen- 

trations (0.5  M.).  The  process  of  dissolution  and  destruction 
of  birefringence  of  the  granules  was  readily  observable  under 

the  polarizing  microscope ;  there  is  no  possibility  that  the  gran- 
ules were  simply  released  from  the  cell  by  disruption  of  the  cell 

membrane.  On  the  assumption  that  the  granules  are  primarily 
protein  in  nature,  this  effect  is  easily  understandable,  for  alkali 
is  well  known  to  promote  solution  of  certain  proteins  and  by 
hydrolysis  to  cause  certain  relatively  insoluble  proteins  to  be- 

come soluble.  Alkali  is  also  known  to  have  a  destructive  action 

on  the  birefringence  of  protein  micelles  and  aggregates  (Mur- 
^^  r 

alt  and  Edsall,  '30).  The  fact  that  most  mono-  and  disaccha- 
rides  are  soluble  in  dilute  acid  solutions,  whereas  the  granules 
are  not,  is  evidence  against  their  being  of  a  simple  carbohy- 

drate nature. 

Urea:  The  granules  do  not  dissolve  even  after  long  standing 
in  water  or  dilute  salt  solutions  (0.5  M.  NaCl).  However,  in 
strong  urea  solutions  they  disappear  with  great  rapidity.  In  a 
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typical  experiment  the  cells  were  first  examined  in  water  and 

the  presence  of  the  granules  with  polarization  crosses  demon- 
strated. The  urea  solution  was  then  applied.  Almost  before  the 

cover  glass  could  be  adjusted  and  the  microscope  focused  upon 
the  cells,  the  granules  had  disappeared.  This  is  not  due  to  an 

optical  effect,  the  similarity  of  the  refractive  index  of  the  gran- 
ules and  the  urea  solution  making  them  invisible,  for  in  other 

media  of  similar  refractive  index  the  granules  with  polariza- 

tion crosses  were  plainly  visible.  Moreover,  the  cells  were  sub- 
sequently stained  with  acetocarmine  which,  by  staining  the 

cytoplasm,  brings  out  the  non-staining  granules  more  clearly ; 
in  none  of  the  urea-treated  cells  could  granules  be  demon- 

strated. Half-saturated  solutions  cause  disappearance  in  ten 
minutes;  lower  concentrations  are  relatively  ineffective.  So 

long  as  the  granules  are  visible  in  urea  solutions  they  show  a 
positive  polarization  cross. 

It  is  known  that  even  relatively  insoluble  denatured  proteins 

are  soluble  in  urea  solution  (Anson  and  Mir  sky,  '31)  and  that 
the  birefringence  of  protein  micelles  may  be  rapidly  destroyed 

by  urea  (Muralt  and  Edsall,  '30;  Bear,  Schmitt  and  Young, 
'37).  The  action  of  urea  therefore  might  be  considered  as 
further  indirect  evidence  of  the  possible  protein  nature  of  the 

granules. 

D,  The  Effect  of  Heat.— 

Sax  and  Edmonds  ('33)  noted  that  the  granules  disappear 
on  heating  (no  details  of  the  temperature  were  given) .  Because 
of  the  possible  bearing  of  the  thermal  data  on  the  chemical 

identification,  the  effect  of  heat  on  the  properties  of  the  gran- 
ules in  a  variety  of  media  was  studied.  The  microspores  were 

placed  on  slides  in  the  appropriate  media,  cover-glasses  waxed 

on,  and  the  slides  put  in  a  thermostated  chamber,  the  tempera- 

ture being  held  constant  to  ±1°  C.  After  variable  periods  they 
were  examined  both  with  the  ordinary  and  with  the  polarizing 
microscope.  The  data  are  summarized  in  table  ii.  Each  symbol 

in  the  table  represents  the  effect  of  treatment  for  24  hours  at 

the  given  temperature,  twenty  separate  determinations  being 
made  for  each  temperature  and  each  medium.   Ordinarily  the 
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granules  go  into  solution  between  50°  and  55°  C,  although  there 
is  some  variability  in  the  results  and  in  a  few  instances  the 
granules  did  not  dissolve  until  boiled.  No  attempt  was  made  to 
determine  the  destruction  temperature  with  any  great  accu- racy. 

TABLE  II 

THE  EFFECT  OF  TEMPERATURE  ON  THE  GRANULES  IN  THE  MICROSPORES 
OF  TRADESCANTIA 

Immersion 
medium 

Water 

FormaUn  (10%) 

0.1  M.  HNO, 

Alcohol  (95%) 

Benzene 

Xylene 

Temperature 

35 40 45 

+ 

50 55 60 

+ + + 

— + 

4- 

_♦
 

+ + 

- + + 

+« 

+ + 

— + + 

The  symbol  -  means  that  the  granules  remain  unaffected ;  +  means  that  tliey  have 
disappeared.  There  was  some  variation  in  the  results,  but  in  only  two  cases  was  this 
greater  than  20%.  *  denotes  a  35%  exception  and  Jf  40%.  In  the  case  of  solvents immiscible  with  water  the  microspores  wore  first  dehydrated  with  absolute  alcohol. 

In  water  the  granules  become  gradually  more  transparent 
and  lose  their  spherical  shape  between  45°  and  50°  C.  At  some- 

what higher  temperatures  they  disappear  completely.  At  tem- 
peratures slightly  below  their  destruction  temperature  the 

bodies  showed  slight  birefringence  but  no  polarization  crosses, 
possibly  indicating  that  the  original  sj^nmetry  of  packing  of 
the  ultraparticles  had  been  destroyed. 

Perhaps  the  reason  why  the  granules  of  these  microspores 
have  received  so  little  attention  among  cjiologists  is  their  ap- 

parent non-stainability.  None  of  the  stains  used  by  us  (safra- 
nin,  fast  green,  methyl  blue,  acetocarmine,  etc.)  were  effective, 

ncrease  the  contrast  by  staining  the  cytoplasm,  the 
unstained  granule   

Another  reason  for  the  failure  of 
histological  preparations  is  their  s( to  heat.   Except 
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under  certain  conditions,  the  temperature  of  the  imbedding 
oven  is  sufficiently  high  to  insure  their  destruction.  It  is  known 

that  certain  cytological  fixatives  considerably  increase  the  tem- 
perature necessary  to  produce  shrinkage  and  disorganization 

of  the  protein  components  of  certain  tissues  (Schmitt  and 

Wade,  '35,  p.  173) .  To  test  whether  fixatives  tend  to  protect  the 
granules  against  heat,  anthers  were  placed  in  the  following  for 

two  days :  10  per  cent  formalin,  alcohol,  and  f ormol-acetic-alco- 
hol.  At  the  end  of  this  period  they  were  placed  in  the  imbedding 

oven  at  55°  C.  for  two  days.  They  were  then  removed,  washed 
free  of  the  fixative  and  the  microspores  examined  for  granules. 

In  each  case  the  granules  were  present  in  approximately  un- 
changed shape.  On  the  other  hand,  such  material,  when  im- 

bedded in  paraffin  and  sectioned,  showed  no  granules.  The  ex- 
planation of  this  is  not  clear  but  the  best  method  for  histological 

study  appears  to  be  fixation,  followed  by  staining,  running  up 
through  the  alcohols  and  xylol,  and  mounting  in  balsam. 

Summary 

1.  Studies  have  been  made  of  the  chemical  and  optica!  prop- 
erties of  the  granules  found  in  the  microspores  of  Tradescantia 

in  order  to  furnish  a  basis  for  an  analysis  of  the  role  of  these 
granules  in  cell  function. 

2.  With  critically  adjusted  optical  conditions,  viewed  be- 
tween crossed  Nicol  prisms,  the  granules  present  a  positive 

spherite  cross.  This  phenomenon  has  been  tentatively  inter- 
preted as  indicating  that  the  granules  are  composed  of  fairly 

biref  ringent  micelles  oriented  with  optic  axes  radially  disposed. 
This  optical  property  serves  admirably,  not  only  as  a  criterion 
for  the  presence  of  the  granules  in  unstained  preparations,  but 
for  the  intactness  of  their  ultra-structure  as  well. 

3.  Microchemical  tests  for  lipoids,  carbohydrates,  or  pro- 
teins were  inconclusive. 

4.  Trypsin  effectively  digests  the  granules,  but  pepsin  and 
diastase  are  without  effect. 

5.  Solubility  data  further  limit  the  possibilities  which  need 
be  considered  with  regard  to  their  chemical  composition.  Pro- 



[Vol.  25,  1938] 
464  ANNALS   OF    THE    MISSOURI   BOTANICAL   GARDEN 

longed  extraction  with  a  variety  of  lipoid  solvents  and  of  mix- 
tures of  solvents  has  no  effect  on  the  appearance  and  birefring- 

ence of  the  granules.  They  are  insoluble  in  water,  salt  solu- 
tions, and  dilute  mineral  acids  but  soluble  in  dilute  alkali.  The 

granules  disappear  rapidly  in  strong  urea  solutions. 
6.  Heating  in  water  causes  the  granules  to  disappear  in  the 

approximate  temperature  range  of  45°--50^  C,  Certain  re- 
agents, particularly  certain  cytological  fixatives,  increase  the 

destruction  temperature  considerably*  The  possible  signifi- 
cance of  this  for  the  histological  investigation  of  the  structures 

is  pointed  out. 
7.  The  results  so  far  obtained  are  best  understood  on  the  sup- 

position that  the  granules  are  composed  primarily  of  protein. 
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P]XPLANAT10N  OF  PlATE 

PLATE  31 

Fig.  1.  Photoinieiograpli  of  the  nik-rospores  of  Tradescantia  paludosa  in  ordi- 
nary light,  showing  some  of  tlio  refractive  granules.  Acetocarmine  smear  prepara- 

tion.   X  approx.  725. 

Fig.  2.  Photomicrograph  of  a  microspore  of  Tradescantia  paludosa  between 

crossed  Nicol  prisms.  Note  that  each  granule  presents  a  clear-cut  polarization  cross, 
the  dark  amis  of  tlie  cross  being  parallel  with  the  planes  of  polarization  of  the  polar- 

izer and  analyzer,  Acetocarmine  smear  preparation,    x  approx.  910. 
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THE  SECOND  BYRD  ANTABCTIC  EXPEDITION 
BOTANY 

I.  Ecology  and  Geographical  Distribution- 

Paul  A.  SIPLE 

Biologist,  Second  Byrd  Antarctic  "Expedition 

INTEODUCTION 

The  Marie  Byrd  Land  Exploring  Party  of  the  Byrd  Antarc- 

tic Expedition  II  returned  after  a  three-months'  intensive 

sledging  journey  to  the  expedition's  base,  Little  America,  in 
December,  1934,  with  an  unusually  large  collection  of  mosses, 

lichens,  and  algae,  native  to  the  nunataks  of  that  land.  The  lo- 

cation of  Marie  Byrd  Land  makes  the  collection  of  plants  espe- 
cially interesting,  because  of  its  high  latitude,  often  regarded 

as  an  area  beyond  the  limits  of  plant  life.  The  collection  is  the 

largest  which  has  been  made  south  of  the  70th  parallel  and  in- 
cludes at  least  seven  species  found  by  the  Queen  Maud  Geo- 

logical Party  of  the  same  expedition,  three  of  which  were  grow- 
ing as  close  as  237  miles  from  the  South  Pole  at  an  elevation  of 

more  than  2000  feet. 

The  purpose  of  this  paper  is  to  discuss  the  geographic  fac- 
tors affecting  their  distribution  and  floristic  affinities.  The 

flora  of  the  Antarctic  is  noted  for  its  extreme  paucity  in  forms, 

and  the  collections  of  specimens  which  have  heretofore  been 

made  were  in  general  more  a  matter  of  chance  than  of  purpose- 
ful research  and  exploration. 

The  history  of  Marie  Byrd  Land  dates  from  December  5, 

1929,  when  Rear  Admiral  Richard  E.  Byrd  (at  that  time  Com- 

mander), U.S.N,  retired,  was  leading  a  large  American  expedi- 
tion to  the  Antarctic.  During  one  of  his  historical  flights  along 

the  coast  to  the  east  of  his  base  camp.  Little  America,  located  in 

the  Bay  of  Whales  in  the  Ross  Sea  he  discovered  a  land  hitherto 

unknown  and  unclaimed.  The  British  claim  to  the  Ross  Sea  De- 

pendency extends  to  the  150th  meridian  of  west  longitude,  so 
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that  as  he  flew  to  the  eastward  from  this  meridian  he  was  not 
only  penetrating  an  unexplored  land  but  an  area  which  had  not 
been  previously  claimed  by  any  nation.  Southward  high  eleva- 

tions indicated  snow-covered  land,  and  just  beyond  the  150th 
meridian  he  sighted  coastward  rock  exposures,  the  first  he  had 
seen  since  leaving  the  Rockefeller  Mts.  of  King  Edward  VII 
Land,  which  had  also  been  one  of  his  discoveries  earlier  in  the 

year. As  the  peaks  appeared  on  the  horizon  they  were  duly  photo- 
graphed and  eventually  located  upon  a  reconnaissance  map  of 

the  new  land.  The  mountain  systems  he  named  the  Edsel  Ford 
Ranges,  and  the  land  was  named  in  honor  of  the  Commander's 
wife,  Marie  Byrd.  Since  conditions  were  impracticable  for 
landing,  field  work  could  not  be  carried  on  within  any  of  the 
mountains  on  the  coastward  end  of  this  land  to  the  north.  Thus 
it  remained  the  work  of  a  second  Antarctic  expedition,  again 
under  the  leadership  of  Admiral  Byrd,  in  1933-1935,  to  explore 
the  new  land. 

Marie  Byrd  Land,  a  great  triangular  wedge  with  its  apex  at 
the  South  Pole  and  its  base  on  the  ice-guarded  coast  of  the  Pa- 

cific Ocean,  is  bounded  on  the  west  by  the  150th  meridian  of 
west  longitude  and  stretches  eastward  through  twenty  or  more 
degrees  of  longitude.  It  lies  almost  midway  along  the  coast  be- 

tween the  two  best-known  sections  of  the  Antarctic,  Graham 
Land  to  the  east,  and  South  Victoria  Land  to  the  west.  Its  po- 

sition, without  known  land  bridges  and  facing  along  one  of  the 
broadest  islandless  sections  of  the  Pacific  Ocean,  becomes  more 
important  in  view  of  the  fact  that  Graham  Land  and  South  Vic- 

toria Land  are  very  different  in  their  geological  structure.  Ob- 
viously they  are  not  parts  of  one  physiographic  unit  and  some 

significant  geomorphologic  changes  have  taken  place  within  the 
between  them.  Thus  mid 

questionabl 
of  the  newly  discovered  coastal  mountains  of  Marie  Byrd  Land. 

The  location  of  Marie  Byrd  Land  also  is  of  interest  to  bota- 
nists, for  extensive  collections  of  Antarctic  mosses  and  lichens 

of  the  continent  proper  had  been  gathered  only  in  Graham  Land 
and  in  South  Victoria  Land.    In  the  latter,  certain  affinities 
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were  found  to  the  lichens  and  mosses  of  Australia  and  New 

Zealand,  while  in  the  former  some  of  the  specimens  were  associ- 
ated with  those  previously  collected  in  South  America,  affinities 

which  from  their  geographical  location  appear  logical.  How- 
ever, the  species  of  either  region  show  little  in  common  with 

those  of  the  other.  What  characteristics  of  plant  life  might  be 

exhibited  in  the  land  lying  between  these  two  more  open  sec- 
tions of  the  Antarctic?  The  answer  to  this  pertinent  question 

became  one  of  the  major  aims  of  the  field  party,  part  of  the  pro- 

gram of  the  second  Byrd  Antarctic  expedition,  which  pene- 
trated the  territory  on  foot. 

The  writer  was  a  member  of  the  first,  and  of  the  second,  Byrd 

Antarctic  expeditions,  and  on  both  occasions  was  connected 
with  the  Biology  Department.  On  the  first  expedition  he  served 

as  nature  observer  in  the  vicinity  of  Bay  of  Whales.  On  the  sec- 

ond expedition  he  was  placed  by  Admiral  Byrd  in  charge  of  or- 

ganizing the  Biology  Department.  Three  full-time  observers 
and  one  assistant  formed  the  department,  and  in  plans  pro- 

posed it  was  agreed  that  the  writer,  because  of  his  previous 
Antarctic  experience,  should  be  permitted  to  lead  a  small  party 
into  the  coastal  mountains  to  the  east  for  special  biological 
observations  and  reconnaissance.  Admiral  Byrd  not  only 

granted  permission  but  recommended  enlargement  of  the  plans 
into  one  of  the  major  field  parties  of  the  expedition. 

Thus  the  Marie  Byrd  Land  Exploring  Party  began.  Associ- 
ated with  the  writer  on  the  adventure  were  F.  Alton  Wade,  as 

Geologist,  and  Stevenson  Corey  and  Olin  Stancliff,  as  assist- 
ants and  dog  drivers.  The  party  left  Little  America  on  October 

14,  1934,  and  returned  on  December  29  of  the  same  year.  The 

men  traveled  on  skis  beside  their  three  dog  teams,  later  com- 
bined into  two  larger  teams,  which  dragged  on  sledges  all  the 

equipment  and  food  of  the  party. 

The  complete  objectives  of  the  party  included:  first,  map- 
ping the  mountains  by  triangulation  and  solar  fixes  for  ground 

control  of  the  aerial  photographic  map  which  was  to  be  con- 
structed later ;  second,  geological  and  glaciological  study  of  the 

land;  third,  biological  survey  of  the  regions  visited;  fourth, 

magnetic  observations  wherever  practical ;  and  last,  meteoro- 
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logical  observations  which  would  also  serve  by  radio  communi- 
cations as  guide  to  flying  conditions  when  exploratory  flights 

were  projected  eastward  from  Little  America. 

A  chronological  history  of  the  trail  journey  is  recorded  else- 

where and  need  not  be  included.^  The  accompanying  map 
shows  the  route  taken  by  the  party,  and  the  following  discus- 

sions include  notations  on  the  general  conditions  encountered. 
The  journey  was  undertaken  entirely  in  daylight,  for  only  on 
nights  of  the  first  week  or  so  did  the  sun  dip  below  the  horizon 

at  midnight.  Temperatures  ranged  from  about  -40°  F.  to  34° 
on  extreme  occasions,  but  averaged  about  zero  or  above  during 
the  entire  journey.  Aside  from  the  loss  of  three  dogs  no  casual- 

ties of  serious  consequence  occurred. 
The  biological  program  of  the  party  covered  several  distinct 

phases.  The  results  of  zoological  observations  included  one 
new  rookery  of  snowy  petrel  on  Mt.  Helen  Washington  in  the 
Rockefeller  Mts.  of  King  Edward  VII  Land,  and  a  skua  gull  re- 

treat on  Skua  Gull  Peak.  The  microbiological  work  included 

many  aseptically-taken  samples  of  rock,  plants,  snow,  stagnant 
water,  mud,  etc.,  from  which  many  colonies  of  bacteria  and 
moulds  have  been  separated  for  identification;  and  in  samples 
of  ice  and  water  numerous  infusoria,  rotifers,  water  bears,  etc. 
were  collected  and  photographed  by  cinema  and  still  micro- 
shots.  The  botanical  phase  of  the  work  included  the  collection 
of  mosses,  lichens,  and  algae  from  as  many  locations  as  could 
be  examined  and  from  which  specimens  could  be  gleaned. 

Plant  specimens  were  collected  by  searching  diligently  on  all 
exposures  of  rocks  and  in  likely  crevices  wherever  the  party 
stopped.  Typical  pieces  of  each  kind  of  moss  or  lichen  were 
taken  from  each  location  where  the  form  was  found,  and  wher- 

ever practical  with  attached  bits  of  the  substratum  the  better 
to  preserve  the  plant  intact.  In  some  areas  density  of  plant  life 
was  too  great  to  obtain  more  than  random  samples,  while  in 
other  places  where  life  was  more  sparse  nearly  every  available 

'  Bjrd,  E.  E.  Discovery,  the  story  of  the  second  Byrd  Antarctic  Expedition,   i-xxi, 1-405.  illus.    G.  P.  Put: am. 

Siplc,  P.  A.    Scout  to  explorer,  back  with  Byrd  in  the  Antarctic 
us.   G.  P.  Putnam's  Sons.  New  York.  1936. 
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specimen  was  taken.  The  plants  were  placed  in  small  wooden 

or  cardboard  boxes,  and  the  more  delicate  specimens  were  in- 
dividually wrapped  in  tissue  paper.  As  the  success  of  a  polar 

trail  usually  depends  upon  concentration  of  the  load  of  sup- 
plies, nearly  every  item  at  the  start  is  reduced  to  a  minimum  to 

permit  maximum  amount  of  food  (which  determines  the  max- 
imum length  of  stay  in  the  field) .  The  party  had  not  been  aware 

of  the  density  of  plant  life,  and  consequently  the  supply  of  con- 
tainers was  scant.  Less  than  a  hundred  small  boxes  were  taken, 

and  bags  and  other  odd  containers  were  borrowed  from  the 

galley  equipment  to  help  transport  the  unlooked-for  richness  of 
the  finds.  The  collection  was  packed  in  a  strong  protective  box 

and  not  disturbed  to  any  extent  until  turned  over  to  Dr.  Carroll 

W.  Dodge  and  to  Mr.  Edwin  Bartram.  Each  box  of  specimens 

was  labeled  by  its  own  serial  number  and  by  the  number  of  the 

peak  on  which  they  were  found,  as  corresponding  to  the  survey 
of  the  unnamed  mountains. 

Simultaneously  with  the  departure  of  the  Marie  Byrd  Land 

Sledging  Party  to  northwestern  Marie  Byrd  Land,  the  Queen 

Maud  Geological  Party  departed  for  similar  reconnaissance  in 

the  mountains  of  southern  Marie  Byrd  Land  near  the  150th 

meridian  of  west  longitude  between  85°  and  87°  of  south  lati- 
tude. Quin  A.  Blackburn,  geologist,  was  leader  of  the  party, 

ably  assisted  by  Stuart  D.  L.  Paine  and  Eichard  S.  Russell,  Jr. 

Although  their  interest  lay  principally  in  studying  and  map- 

ping the  geology  of  this  region,  they  kept  watchful  eye  for  any 

plant  life  which  might  occur.  It  is  to  their  credit  that  they  en- 
gaged themselves  so  well  in  their  search  that  they  brought  back 

at  least  eight  different  species  of  lichens  so  small  as  likely  to 

have  escaped  any  casual  observer,  but  representing  the  most 
Rontherlv  existins"  flora  so  far  recorded  in  the  world,  and  indi- 

« 

mountains  support  a  far  less 

of  plants  than  do  the  coastal  ranges. 

The  success  of  the  two  major  field  parties  could  not  have  b( 

achieved  had  it  not  been  for  sincere  cooperation  of  the  ent 

expedition.  The  technical  staff  at  Little  America  helped 

equipping  the  party  and  preparing  the  dogs,  while  support 

parties  of  dog  teams  and  tractors  materially  aided  by  lay 
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depots  of  food  supplies  in  early  stages  of  the  journeys.  The 
Marie  Byrd  Land  Sledging  Party  was  particularly  fortunate  in 
having  its  depots  laid  as  far  as  Mt.  Grace  McKinley  and  in  hav- 

ing a  thousand  pounds  of  food  laid  down  at  that  point  by  a 
Citroen  tractor  manned  by  Harold  I.  June,  Kennett  L.  Rawson, 
and  Carl  0.  Peterson. 

PHYSICAL  FACTORS  AFFECTING  DISTRIBUTION,  AND  SOME 
APPARENT  ECOLOGICAL  ADAPTATION 

To  understand  better  the  conditions  which  permit  a  flora  on 
Marie  Byrd  Land,  it  seems  well  to  evaluate  the  environmental 
factors  of  the  plants  and  to  note  some  of  their  apparent  adapta- 

tions to  the  rigorous  conditions  of  their  habitat. 

Geological  and  glacial  f act o r s .—The  mid-position  of  Marie 
Byrd  Land,  between  Victoria  Land  to  the  west,  Graham  Land 
to  the  east,  and  the  Queen  Maud  Mountains  to  the  south,  gave 
rise  to  most  intriguing  geological  observations. 
From  rather  meager  data  it  is  concluded  that  the  sequence  of 

geological  events  in  the  history  of  Marie  Byrd  Land  was  as  fol- 
lows :  "deposition  of  a  great  series  of  arkosic  sandstones  and 

shales  on  the  pre-Cambrian  basement  rocks,  close  folding  of 
this  sedimentary  series  accompanied  by  the  deep-seated  intru- 

sion of  acid  magma,  a  long  period  of  erosion,  glaciation,  and  the 
extrusion  of  olivine  basalt  during  the  Pleistocene.  "^ 

The  eroded  coastal  ranges  are  remnants  of  highly  metamor- 
phosed sediments  resting  as  broken  synclines  upon  massive  in- 

trusions of  granites  and  eruptives,  and  show  little  definite  rela- 
tion to  the  Queen  Maud  Mountains  to  the  south  which  are  sur- 

mounted by  lofty  flat-lying  beds  of  fossil  and  coal-bearing  sedi- 
ments. The  rocks  show  a  structural  similarity  to  those  of  the 

Graham  Land  region  to  the  east  and  an  affinity  in  chemical 
composition  to  the  ranges  of  South  Victoria  Land  to  the  west 
but  differing  in  most  other  respects  from  either.^ 

*  Wade,  F.  Alton.  Petrologic  and  structural  relations  of  the  Edael  Ford  Range, Marie  Byrd  Land,  to  other  Antarctic  Mountains,  Bull.  Geol.  Soc.  America  48;  1387- 
1395.  3  pis  fig.  1937. 

»  The  geological  references  for  this  article  have  been  supplied  by  F.  Alton  Wade, geologist  Marie  Byrd  Land  Sle<lging  Party,  by  special  notation  and  adaptations 
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The  exposures  along  the  coast  appear  as  peaks  recently 

emerged  from  the  glacial  ice-covering  which  caps  the  entire 
continent  of  Antarctica.  Extensive  areas  of  fracture  suggest 

that  the  ice,  relieved  of  its  pressure  near  the  coast,  is  dropping 

rapidly  into  the  sea  and  exposing  the  coastal  peaks.  South  of 

the  coast  the  snow  mantle  rises  until  it  inundates  all  the  high- 

est peaks  and  continues  at  an  increasing  elevation  toward  the 

Queen  Maud  Mountains  which  again  thrust  their  loftier  sum- 

mits through  the  snow  cover.  Whether  or  not  the  land  is  con- 
tinuous is  one  of  the  most  hotly  disputed  questions  regarding 

the  structure  of  the  Antarctic,  and  satisfactory  proof  remains 

yet  to  be  elicited  by  sonic  depth  soundings. 

The  Edsel  Ford  Eanges  of  Marie  Byrd  Land  are  coastal. 

However,  they  assume  the  character  of  inland  peaks  because 

they  are  included  within  great  fields  of  shelf  and  pack-ice 
frozen  out  into  the  ocean,  and  many  of  the  peaks  are  50  and  100 

miles  from  the  nearest  open  leads  of  water  and  hundreds  of 

miles  away  from  the  nearest  ice-free  seas.  The  peaks  have  been 

heavily  glaciated  by  over-riding  continental  ice  pushed  sea- 
ward from  the  center  of  the  continent,  as  indicated  by  empty 

cirques,  hanging  valleys,  glacial  striae,  and  many  other  fea- 
tures of  erosion  and  morainic  deposition,  now  revealed  above 

the  ice.  Recent  retreat  has  lowered  the  ice  level  along  the  coast 1 

until  the  peaks  have  emerged  as  nunataks. 

It  is  thus  apparent  that  until  recently  ice  covered  the  entire 

land,  even  eroding  the  highest  pinnacles  until  no  vestige  of  re- 
sidual soil  or  plant  life  remained  on  them.  Only  the  peaks  are 

bare  of  ice,  and  support  vegetation. 

The  accompanying  table  presents  the  petrographic  descrip- 

tion of  the  common  rock  types  and  mineral  composition  as  de- 

termined by  microscopic  analysis.  The  fineness  of  grain  of  the 

sedimentary  metamorphics  has  made  analysis  of  them  by  this 

method  impossible.  Though  chemical  analyses  are  not  yet 

available,  description  of  the  rocks  is  included. 

from  his  doctorate  thesis  on  the  geology  of  Marie  Byrd  Land,  at  the  Johns  Hopkins 

University:  "Northeastern  borderlands  of  the  Ross  Sea:  glaciological  studies  in 

King  Edward  VII  Land  and  Northwestern  Marie  Byrd  Land. ' '  Geog.  Rev.  27:  584- 
597.  16  fig.  1937. 
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CHEMICAL  ANALYSIS  OF  SOME  OP  THE  IGNEOUS  MOUNTAINS  IN  THE 
EDSEL  FORD  EANGES  OF  MARIE  EYED  LAND,  COMPILED 

BY  F.  ALTON  WADE 
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Leuco-sodaclase  granodiorite  (gray  granite),  N.W.  Ridge,  McKinley. Leucogranite  (coarse  pini  granite),  McKinley. 
Porphyritic  diabase  (black  dike),  N.W.  Ridge,  McKinley. 
Leucogranite  (pink  granite),  Rea. 
Granodiorite  (gray  granite),  north  peak,  west  side,  Saunders. 
Granodiorite  (gray  granite),  south  peak,  west  aide,  Saunders. 
Sodaclase  granodiorite  (gray  granite),  S.E.  exposure,  Chester  Mts. 
Granodiorite  (massive  central  mass),  Raymond  Fosdick  Mts.  near  Volcano. Leucogranite,  Corey. 

^Several  of  the  mountains  exhibited  on  the  surface  of  the 
rocks  calcareous  deposits  which  were  collected  as  possible  plant 
life,  especially  at  Mt.  Stancliff,  Lichen  Peak,  and  Skua  Gull 
Peak,  all  rich  in  plant  life. 

The  accompanying  map  portrays  the  general  distribution 
f  the  dark  metamorphic  sedimentary  peaks  flanking  the  in- 

trusive cores  of  contrasting  light-colored 
may  be  seen  in  the  table,  distribution  of  plant  life 
seems  to  be  a  little  denser 

rock.    As 

the  darker  mountain  peaks 
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than  on  tlie  granitic  rock,  due  perhaps  to  the  fact  that  darker 

rocks  more  quickly  absorb  the  sun's  heat  and  produce  tempera- 
tures for  the  support  of  life  over  a  longer  period  than  do 

lighter-colored  ones.  The  chemical  analyses  of  the  rocks  are 
included  to  enable  any  reader  who  may  be  interested  in  this 
somewhat  obscure  factor  in  the  life  of  the  plant  to  gauge  for 
himself  its  importance.  Whether  or  not  there  is  a  direct  connec- 

tion between  the  distribution  of  the  plants  and  the  chemical 
analysis  has  not  been  proved.  However,  it  is  apparent  that 
some  species  show  preference  either  for  granitic  rock  or  for 
metamorphic  types,  that  some  are  decidedly  indifferent  to  rock 
composition,  and  some  of  either  grow  best  where  bird  guano  is 
present. 

On  Mt.  Grace  McKinley  the  plant  life  varied  in  color  de- 
cidedly with  the  type  of  rock  exposures,  dikes,  etc.;  for  ex- 

ample, two  species  of  Umhilicaria  (U.  rugosa  and  U.  cerehri- 
f  or  mis)  blended  in  color  almost  exactly  with  a  dike  of  porphy- 
ritic  diabase,  while  the  coarse-grained  granite  of  the  mountain 
supported  seven  other  species  of  lichens,  including  none  of  the 
above-mentioned  species.  Somewhat  similar  relationships  will 
be  noted  in  the  discussion  of  distribution. 

The  writer  was  extremely  surprised  at  the  apparent  effect 
of  plant  life  in  producing  an  unusual  amount  of  disintegration 
of  the  rock.  It  led  to  the  following  note  in  his  diary:  "It  would 
be  surprising  to  know  the  relative  disintegration  by  plant  and 
by  frost  action  at  present.  I  should  not  be  surprised  to  learn 
that  they  are  nearly  equal  here  where  plants  are  almost  un- 

thought  of." 
Close  search  almost  everywhere  with  a  hand  lens  revealed 

tiny  plants  wedged  in  the  inter-crystal  cracks.  When  the 
crystals  were  separated  by  the  point  of  a  knife  lichen  thalli  and 

ti 

discovered 

many 

places  the  rocks  were  so  badly  weathered  that  soil  material  had 
begun  to  form.  Small  pockets  of  sand  and  boulder  clay  in 
places  supported  growths  of  mosses  and  lichens;  at  other 
points  the  deposits  were  completely  bare.  Most  generally  the 
plants  seemed  to  respond  to  localities  where  they  were  best 
protected  from  the  wind  and  assured  of  some  supply  of  melted 
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snow.  In  plate  33,  fig.  2,  and  pi.  34,  fig.  4,  plant  life  is  seen 

growing  in  small  wind-excavated  pits  on  a  horizontal  granitic 
surface  at  Mt.  Grace  McKinley.  Such  pockets  caught  a  small 
quantity  of  snow  which  melted  to  temporary  pools  of  water 

along  whose  margins  Alectoria  antarctica  was  afforded  time  to 

grow  quite  well. 

Light. — The  light  regime  through  the  whole  of  Antarctica 
is  regulated  chiefly  by  high  latitude.  The  entire  continent  lies 
south  of  the  Antarctic  circle  and  the  area  from  which  plants 

were  taken  in  Marie  Byrd  Land  ranges  from  76° 30'  to  86° 3' 
of  south  latitude.  Therefore  a  four  to  five  months'  period  with 
continuous  sunlight  exists  in  summer,  a  similar  period  with 
no  direct  sunlight  in  the  winter,  and  the  remaining  months 
transitional.  While  the  maximum  elevation  of  the  sun  is  about 

36°  30'  in  the  northern  coastal  ranges  of  Marie  Byrd  Land,  it 
is  only  a  little  more  than  28°  at  the  apparent  limit  of  southern 
growth  of  macroscopic  plant  life.  The  elevation  of  the  mid- 

night sun  varies  respectively  in  these  same  localities  from  less 

than  10°  to  18°. 

The  extremely  low  angle  of  the  sun's  rays  forces  them  to 
pass  through  great  thicknesses  of  atmosphere  with  consequent 
elimination  of  much  of  their  intensity.  However,  the  unusually 

clear  atmosphere  of  the  polar  regions,  result  of  the  reduction 
of  moisture  in  the  air  by  low  temperatures,  and  the  multiple 

reflections  of  the  sun's  rays  across  the  white  snow  crystals  pro- 
ducing some  polarization,  tend  to  compensate  for  the  otherwise 

inetf  ective  angle  of  the  sun. 

That  certain  light  factors  are  reduced  considerably  was 

proved  by  the  reaction  of  the  photographic  film  used  by  the  en- 
tire camp.  Most  of  the  film  was  super-sensitive  panchromatic, 

for  which  the  light-meter  calculations  indicated  fabulously 
high  speeds  as  compared  with  regions  of  lower  latitude,  but 

which  required  much  wider  apertures  and  slower  speeds  to  pre- 
vent the  continuous  tendency  to  under-exposure.  Some  of  the 

retardation  of  the  film  was  no  doubt  caused  by  lower  tempera- 

tures. However,  the  reaction  was  quite  obvious  at  tempera- 
tures slightly  below  freezing. 
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The  quality  of  the  light  through  multiple  reflection  and  even 
from  diffusion  through  heavy  clouds  was  so  intense  during  the 
summer  months  that  to  go  without  satisfactory  sun  glasses 
for  more  than  an  hour  or  so  meant  a  painful  attack  of  snow- 
blindness.  It  even  affected  those  wearing  inferior  glasses. 

Two  special  adaptations  which  plants  ai)pareiitly  made  to 
Antarctic  light  conditions  were  unusually  dark  colors  and  se- 

lective distribution.  Most  lichens  were  decidedly  black,  while 
others  were  dark  green,  gray,  brown,  or  red.  Only  few  types 
exhibited  light  colors.  In  most  cases  these  were  of  small  size, 

which  permitted  them  to  utilize  absorbed  sun's  heat  indirectly 
from  moss  clumps  or  from  dark  rocks  upon  which  they  grew. 
In  general  their  colors  were  much  darker  than  those  of  more 
common  lichens  of  warmer  latitudes. 

The  second  reaction,  that  of  distribution,  revealed  itself  in 
the  lack  of  a  specific  pattern  of  orientation,  i.  e.,  the  plants 
were  not  more  common  on  the  north  side  of  mountains  than  on 

the  south.  Moreover,  lichens  were  in  many  places  found  on  the 
under  side  of  rocks  which  received  only  reflected  light.  One 

striking  example  of  this  was  at  Mt.  Rea-Cooper  where  a  small 
cave,  facing  towards  the  south  with  a  roof  sufficiently  sloping 
to  allow  moisture  to  run  across  it  by  adhesion,  supported  a 
luxuriant  mass  of  Parmelia.  As  was  true  in  most  cases,  this 

lichen  was  associated  with  a  super-growth  of  a  species  of  Poly- 
caulonla  or  Blastema  which  are  red,  branching  forms,  while 
Parmelia  is  flat  and  gray,  extending  usually  over  wider  area 
than  more  brightly  colored  types. 

Temperatures. — To  study  the  factors  of  temperatures  affect- 
ing the  growth  of  plant  life  the  meteorological  records  taken 

by  Amundsen  in  1911-12,  and  by  Byrd  in  1929-30  and  again  in 
19t}4-35  are  available. 

The  latitude  of  Little  America  corresponds  approximately 
with  the  southern  border  of  northern  Marie  Byrd  Land  and 
the  weather  regime  of  the  two  places  may  be  assumed  to  be 
about  the  same,  but  tending  to  minimum  rather  than  to  maxi- 

mum conditions  in  the  latter.  The  mean  yearly  temperature 

as  recorded  in  1934  was  found  to  be  about  -12.85°  F.,  while  the 



1938] 

BOTANY   OF    SECOND   BYRD   ANTARCTIC   EXPEDITION  479 

mean  maximum  was  but  -3.23 '^  F.  and  the  mean  minimum  was 

sinking  to  -22.4°  F.  In  contrast  to  the  warmest  temperatures 

recorded,  the  minimum  was  that  of  just  below  -72°  F.  which 
from  the  1929  records  and  from  Amundsen's  figures  would 
appear  to  be  about  average. 

With  return  of  the  sun,  temperature  rises  but  there  is  an  ap- 
parent lag  of  a  month  or  more  before  temperatures  become 

much  higher.  The  mean  temperature  of  the  summer  months, 

i.  e.,  those  months  with  continuous  sunlight,  is  about  8.75°  F. 
The  two  months  receiving  greatest  insolation  show  a  mean  of 

20°  F.   January  is  the  warmest  month  with  mean  of  nearly 
24°  F. 

On  eighteen  days  in  1929  and  eleven  days  in  1934  the  maxi- 
mum temperature  rose  above  freezing,  while  only  on  January 

21  and  22,  in  1929,  were  mean  daily  temperatures  of  32°  and 
33°  F.  recorded.  Ten  unusually  warm  days  continued  from 
January  20  to  29,  1929,  during  which  the  maximum  daily 

temperature  was:  29°,  37°,  42°,  35°,  35°,  38°,  39°,  30°,  28°  and 
33°  F.  However,  mean  temperatures  for  these  days  were  cor- 

respondingly as  follows:  20°,  32°,  33°,  28°,  26°,  27°,  26°,  18°, 
15°  and  22°  F.,  indicating,  no  doubt,  such  maximum  heating  of 
the  air  as  occurs  in  regions  with  no  rock  exposures  to  absorb 

and  to  increase  the  heat  by  radiation.  Very  little  melting 

takes  place  on  the  surface  of  the  snow.  Snowflakes  change 

to  crystalline  neve  and  considerable  ablation  takes  place,  yet 

any  dark  objects  lying  on  the  snow  usually  sink  down  into  it 

very  rapidly,  while  the  whiteness  of  the  snow  protects  it,  by 
reflection,  from  melting. 

July,  August,  and  September  are  the  coldest  months,  with 

a  mean  of  about  -37.5°  F.  Even  though  each  of  these  months 

has  one  or  more  days  when  the  temperature  rises  to  zero  or 

above  (days  always  accompanied  by  blizzards  of  fohn  nature 

from  the  east),  the  monthly  mean  minimum  temperature  sinks 

below  ̂ 8°  F. 

Diurnal  temperature  variations  are  marked  but  rather  er- 
ratic. The  Antarctic  is  characterized  by  its  sudden  changes  in 

temperature,  particularly  in  winter  when  it  may  rise  or  fall 

more  than  50°  within  less  than  twenty-four  hours.   The  coldest 
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periods  are  usually  accompanied  by  calms  and  clear  sky,  the 
warmer  periods  generally  by  fohn-like  blizzards  from  the  east 
or  southwest. 

Only  a  short  distance  above  the  surface  of  the  snow  during 
the  colder  periods  the  temperature  makes  a  rapid  inversion,  be- 

coming much  warmer  by  comparison,  which  might  mean  that 
the  loftier  mountain  summits  are  subjected  to  warmer  air 
and  that  their  accompanying  plant  life  is  exposed  to  less 
rigorous  minimum  temperatures. 

It  seemed  apparent  to  the  observers  in  the  field  that  as  they 
progressed  farther  north  in  their  journey  through  northern 
Marie  Byrd  Land  the  climate  became  milder.  It  was  some- 

what difficult  to  compare  the  meteorological  records  of  the 
party  with  those  at  Little  America,  but  they  did  show  several 
degrees  higher  temperature  on  the  average.  It  does  not  seem 
unreasonable  to  assume  that  in  the  northern  exposures  of 

JMarie  Byrd  Land  temperatures  may  average  as  much  as  10° 
higher  than  at  Little  America,  for  almost  uniform  gradation 
was  shown  in  the  temperature  records  at  the  Boiling  Advanced 
Weather  Station,  where  Admiral  Byrd  spent  the  winter  night 
alone,  just  south  of  the  80th  parallel  with  a  mean  average  of 
about  10°  lower  than  Little  America. 

The  Edsel  Ford  Ranges  were  from  one  to  two  degrees 
farther  north  than  Little  America,  but,  more  significantly,  they 
extended  farther  out  into  the  sea,  where  maritime  conditions 
had  a  moderating  effect.  Even  though  the  sea  is  covered  for 
many  miles  northward  with  great  floes  of  heavy  pack  ice,  the 
open  leads  of  water  not  only  tend  to  warm  the  air,  but  yield 
nmch  moisture  in  the  form  of  fosr.  The  foe:  drifts  in  from  the 

O*      -^"^    ^v^o 

coast,  and  as  it  crystallizes  and  precipitates  it  must  give  off 
much  latent  heat  which  helps  to  moderate  the  coastal  climate. 

The  Queen  Maud  Mountains  to  the  south,  however,  probably 

have  temperatures  averaging  from  10°  to  30°  lower  than  those 
to  the  north. 

Additional  evidence  of  milder  climate  in  the  mountains  lying 

north  of  the  77°  parallel  of  latitude  was  the  occurrence  of  sev- 
eral extensive  areas  of  so-called  ''blue  ice  lakes."  One  of 

these  lay  to  the  west  of  Lichen  Peak  and  around  the  base  of  the 



1938] 

BOTAITY    OF    SECOND   BYRD   ANTARCTIC    EXPEDITION  481 

w 

volcano.  After  returning  to  camp,  melting  of  discolored  ice 
from  this  place  revived  algae,  infusoria,  rotifers,  and  water 
bears.  Mt.  Helen  Washington  is  also  sheathed  in  glare  ice, 
which  cost  the  1929  expedition  one  of  its  airplanes  when  the 
wind  lifted  it  from  its  glassy  moorings.  The  most  striking 
example  of  milder  climate  was  discovered  on  the  summit  of 
Skua  Gull  Peak,  a  peak  so  distinctly  surrounded  by  a  deep  moat 
that  it  appeared  to  be  nothing  but  a  small  rock  until  the  depth 
of  the  trench  was  realized.  The  mountain  was  visited  on  De- 

cember 4,  before  the  warmest  part  of  the  year,  and  already  very 
little  snow  remained  on  the  surface.  A  low  depression  on  the 
crest  of  the  mountain  served  as  a  catchment  basin  for  melted 

snow  and  formed  a  pond  one  or  two  hundred  yards  long  and 
several  inches  deep,  upon  which  a  light  crust  of  ice  had  formed 
(pi.  35,  fig.  2).  The  bottom  of  the  pond  was  full  of  ooze  and 

foul-smelling  muck,  while  the  sides  were  encrusted  with  algae 

and  bird  remains.  The  little  pond  was  nicknamed  the  '  *  robbers ' 
hang-out,"  from  numerous  evidences  of  skua  gulls.  Disgorged 
bones  and  feathers  of  the  snowy  petrel  indicated  that  the 
scavenger  skuas  must  come  here  to  rest  and  digest  their  meals, 
but  no  direct  evidence  of  nesting  could  be  discovered,  although 
there  was  no  disputing  that  the  peak  had  long  been  sanctuary  to 
a  multitude  of  the  large  birds.  It  is  no  small  wonder  that  with 
milder  climatic  conditions,  dark  rocks  absorbing  more  of  the 

sun's  heat,  sheltered  from  wind,  and  enriched  by  bird  drop- 
pings, plant  life  of  this  mountain  surpassed  all  others  in  luxuri- 
ance, with  possible  exception  of  Mt.  Helen  Washington  of 

King  Edward  VII  Land,  which  was  itself  a  rookery  of  snowy 
petrel.  There  again  mildness  of  weather  was  evidenced  by  blue 
ice,  although  it  is  questionable  whether  the  position  of  the 
mountain  is  one  of  great  shelter  from  the  winds  that  are 

prevalent  there.  Certainly  it  is  a  region  of  frequent  fogs. 

The  sun's  rays  upon  the  rocks  have  strong  heating  effect. 
Black  bulb  readings  have  indicated  temperatures  as  high  as 

120°  F.  It  was  often  customary  for  travelers  in  the  region  to 
strip  almost  naked  for  comfort  while  skiing  beside  the  panting 

dogs.  Sunburn  was  as  blistering  on  the  men's  faces  as  freezing 
had  been  a  few  weeks  before.   There  were  occasions  when  the 
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warm  rocks  invited  a  welcome  siesta,  and  within  the  little 

orange-covered  tents  the  heating  effect  of  the  sun  was  so 
great  that  a  man  was  at  times  forced  to  lie  on  top  of  his  sleep- 

ing bag  instead  of  in  it,  even  on  occasions  when  the  actual  air 
temperature  was  well  below  freezing.  A  cloud  over  the  sun 
immediately  produced  a  sensation  of  chill. 

Temperature  conditions  afford  many  occasions  when  plants 
may  thrive  for  brief  growing  periods,  but  the  plants  must  be 
adapted  to  unfavorable  temperature  changes  any  instant.  In 
general,  lichens  seem  to  have  many  common  characteristics 
which  can  be  associated  with  their  temperature  surroundings, 
i.  e.,  they  have  for  the  most  part  remained  so  small  that  they 
can  hardly  be  noticed  with  the  naked  eye;  their  colors  are 

usually  dark  to  absorb  the  sun's  rays  more  readily;  further, 
the  algal  portion  has  remained  buried  deep  within  the  struc- 

ture of  the  plant.  The  mosses  seem  to  have  overcome  most  of 
their  handicaps  by  their  caespitose  habit.  They  grew  only  on 
mountains  which  had  most  favorable  conditions  and  were  not 

found  in  the  Queen  Maud  Mountains. 

Wind, — Wind  in  the  Antarctic  promotes  the  loss  of  heat, 
abrasion  of  plant  parts  by  drifting  snow  crystals,  fracture  of 

plant  parts,  and  distribution  of  spores  and  asexual  reproduc- 
tion of  the  plants. 

An  area  of  ''low"  high  pressure  is  recognized  in  the  vicinity 
of  the  South  Pole,  a  snow  plateau  about  10,000  feet  high.  As  the 

pressure  builds  up  in  the  center  of  the  continent  the  air  slides 
outward  in  anticyclonic  spread.  Northward  moving  air  gains 

velocity  as  it  reaches  the  coasts  of  the  continent,  and  rotation 
of  the  earth  deflects  the  air  to  the  left,  giving  strong  easterly 

component.   The  rush  of  air  is  intensified  by  the  descending 
gradients  along  the  radii  of  the  domed  continent,  and  in  places, 
such  as  Queen  Mary  Land,  the  velocity  may  be  as  much  as 
150  to  200  miles  per  hour  with  a  yearly  mean  of  50  to  60  miles 

per  hour.  However,  on  the  surface  at  Little  America  no  veloci- 
ties of  more  than  about  75  miles  per  hour  were  recorded.  The 

outward  flowing  air  is  replaced  by  higher  inflowing  warm  air 

from  the  northwest  drawn  downward  to  complete  the  circu- 

lation, and  consequently  even  more  heated  and  dried  in  accord- 
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ance  with  true  aspect  of  adiabatically  heated  fohn  winds.  An 

area  of  constantly  low  pressure  just  off  the  coasts  to  the  north 
over  the  warmer  sea  draws  the  air  outward  into  the  formation 

of  a  continuous  procession  of  cyclonic  storms  moving  con- 

stantly from  the  west  to  east  just  south  of  the  area  of  pre- 
dominant westerlies.  Occasionally  these  cyclonic  storms  drift 

inland,  carrying  fog  and  snow  with  them,  and  often  the  upper 

air  moving  in  above  the  continent  brings  in  considerable  quan- 
tities of  heavy  clouds. 

Strong  winds  often  drive  quantities  of  sharp-pointed  crys- 
tals of  surface  snow  before  them,  little  crystals  which  must 

often  abrade  the  soft  tissues  of  the  plants  like  a  sand  blast  if 

snow  does  not  drift  about  them  as  protection.  The  driving 

wind  often  breaks  loose  whole  sections  of  plants  and  hurls  them 

across  the  snow,  perhaps  to  other  mountain  tops  where  they 

may  find  convenient  foothold  to  continue  life.  The  path  of  out- 

ward blowing  wind  must  have  a  strong  bearing  upon  the  distri- 
bution pattern  of  the  plants  asexually  as  well  as  by  spores. 

When  lowest  temperatures  occur  the  weather  is  usually 

calm,  as  has  been  pointed  out,  and  permits  organisms  to  with- 
stand cold  that  might  otherwise  be  lethal.  The  warmth  of  the 

fohn  wind  brings  a  rise  in  temperature  which  may  prevent  ex- 

cessive loss  of  heat  by  making  the  temperature  gradient  be- 
tween the  plant  and  its  environment  less  steep.  Men  suffer 

most  when  air  drains  from  higher  slopes.  Because  of  its  den- 

sity it  tumbles  downward  like  a  cataract  without  time  to  warm 

up.  These  katabatic  winds  are  usually  local  but  may  cause 

almost  instantaneous  freezing  of  the  flesh.  They  are  among 

the  most  painful  factors  encountered  in  polar  climatic  condi- 
tions. Plants  of  mountain  tops  may  escape  the  frigid  blasts 

because  of  their  positions  upon  elevations  above  the  snow 

fields,  and  may  in  places  attain  enough  height  to  be  in  the  path 
of  the  inblowing  warmer  winds. 

Another  response  possibly  due  to  wind  is  location  of  plant 

life  in  protected  spots  where  it  may  be  covered  by  drift  snow 

in  times  of  wind,  snow  which  later  serves  as  a  moisture  supply 

when  melted  by  the  sun  on  the  heated  rocks.  Such  plants  as 

Usnea  suggest  tiny  lignified  trees  and  their  branching  and 
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flexibility  allow  them  to  withstand  strong  blasts  of  air.  Most 
lichens  exposed  to  strongest  winds  are  so  firmly  attached  to 
the  rocks  that  they  can  hardly  be  removed  wilhont  serious 
breaking.  Spreading  types  clinging  tight  to  the  surface  of  the 
rocks  are  subjected  only  to  ravages  of  existing  snow,  while  the 
Umbilicaria,  Parmelia,  and  related  forms  hold  their  flat  thallus 
close  to  the  surface  of  the  rock,  probably  as  much  to  profit  from 
the  warmth,  to  remain  reduced  in  size  and  to  conserve  mois- 

ture, as  to  keep  protected  from  the  wind.  The  diminutive  size 
of  many  species  gives  them  small  surface  area,  a  primary  pro- 

tection against  the  wind. 

Precipitation,  evaporation  and  available  moisture. — The 
relative  humidity  of  the  Antarctic  coastal  zone  is  often  indi- 

cated by  measurement  to  be  quite  high,  but  the  absolute  hu- 
midity is,  of  course,  very  low  because  of  the  inability  of  the 

cold  air  to  hold  much  moisture  in  suspension.  Vapor  from 
the  breath  lingers  for  long  periods  in  cold  weather,  and  may 
be  seen  to  sink  slowly  if  the  atmosphere  is  calm  enough.  At 

temperatures  of  -50''  F.  or  below  crystallization  of  the  vapor 
becomes  distinctly  audible. 

Often  fogs  of  *'sea  smoke"  rolling  inland  from  the  ocean 
hold  moisture  in  such  critical  suspension  that  it  is  deposited 
as  sheets  of  ice  or  crystals  of  hoar  frost  upon  the  first  objects 
they  meet. 

It  is  almost  impossible  to  measure  precipitation  exactly. 
High  winds  carry  such  quantities  of  loose  drift  along  the  sur- 

face that  snow  drifts  several  feet  high  may  form  in  a  few  hours 
with  or  without  any  additional  precipitation.  Dr.  Hobbs  points 
out  in  his  theory  of  glacial  anticyclones  that  much  precipita- 

tion must  occur  in  the  interior  of  Antarctica  and  Greenland 
by  fine  crystals  dropping  from  cirri  in  the  descending  upper 
atmosphere.  The  adiabatic  outward  winds  then  cause  a  drying 
effect  so  that  the  edges  of  the  continent  may  exhibit  thinner 
coverings  of  snow  and  ice  due  to  greater  drying  effect  of  the 
warmer,  drier  air.  Some  areas  just  in  from  the  coast  in  Green- 

land do  show  similarity  to  desert  country.  However,  if  such 
conditions  do  exist  undiscovered  in  Antarctica  the  area  of  the 
coastal  ranges  of  northern  Marie  Byrd  Land  probably  ex- 
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tends  out  into  the  marine  influence  sufficiently  to  receive  more 

than  the  average  amount  of  precipitation.  Several  heavy 

snow  falls  were  experienced  by  the  exploring  party,  and  fogs 
as  well  as  crystal  deposition  were  common  during  the  period 

of  exploration. 
Ablation  and  drifting  are  the  chief  methods  of  dispersion 

of  the  inland  surface  neve.  It  is  only  where  dark  rocks  project 

that  heating  overcomes  reflection  and  permits  actual  melting 
of  the  snow.  Even  so,  the  extension  of  watery  areas  is  very 

small,  for  shortly  after  the  water  strikes  the  snow  surface  it 
freezes  again.  It  is  natural,  as  has  been  mentioned  before,  that 

plants  are  found  growing  most  plentifully  along  avenues  of 
small  trickles  of  water  where  loose  material  has  accumulated. 

Some  of  the  little  stones  lying  in  the  path  of  the  intermittent 

water  had  as  many  as  six  to  ten  different  species  of  lichens 
clinging  to  them. 

Polar  conditions  are  really  those  of  a  typical  desert,  and 

plant  life  must  be  able  to  adapt  itself  to  them.  Many  small 

lichens,  some  almost  microscopic  in  size,  are  bud-like  in  shape 
and  resemble  true  succulent  plants.  Their  small  size  requires 

little  water  to  carry  on  growth  and  reproduction.  Other  large 

forms  have  hairy  under-surfaces  to  aid  in  obtaining  water. 
An  adaptation  of  some  types  of  lichens  is  to  grow  on  top  of 

moss  clumps  until  the  moss  is  no  longer  able  to  live.  The 

dead  moss  plant,  however,  still  holds  much  moisture,  which 

remains  available  as  though  in  a  sponge,  long  after  the  sur- 

rounding rocks  have  dried  up.  Even  moss  plants  take  advan- 
tage of  the  older  growths  of  dead  leaves  beneath  to  protect  them 

and  to  provide  a  source  of  water.  The  greenest  and  most 

hardy-looking  clumps  of  moss  are  those  that  have  built  up 

adequate  supply  of  "undergrowth." 
As  has  been  mentioned,  two  of  the  mountain  peaks  which 

were  most  luxuriant  in  their  floral  display  were  host  to  bird 

inhabitants.  It  cannot  be  certain,  however,  whether  it  is  the 

presence  of  the  birds  which  has  encouraged  the  more  luxuriant 

growth  of  lichens,  mosses,  and  algae,  or  whether  the  same 
climatic  factors  which  have  made  these  two  mountains  more 

desirable  as  a  rookery  than  the  neighboring  peaks  may  not  be 
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the  most  desirable  also  for  plant  growth.  While  Skua  Gull 
Peak  is  host  to  transient  McCormick  skua  gulls,  probably  be- 

cause of  the  presence  of  a  fresh-water  pond  well  sheltered  from 
the  wind,  the  neighboring  Lichen  Peak,  only  about  seven  or 
eight  miles  away,  is  almost  as  rich  in  numbers  of  species  even 
though  it  bears  no  evidence  of  bird  life,  and  the  wind  has  blown 
small  rock  fragments  over  the  ice  several  miles  to  the  west  in 
veritable  drifts  that  were  hazards  to  the  sledge  runners  of 
the  field  party.  Saunders  IMt.  also  serves  as  a  retreat  for  Mc- 

Cormick skua  gulls. 

Mt.  Helen  Washington,  the  only  collecting  point  in  King 
Edward  VII  Land,  was  the  breeding  place  of  snowy  petrel. 
However,  from  the  numbers  of  birds  circling  about  overhead 
it  was  likely  that  neighboring  peaks  also  served  as  rookeries 
for  both  the  snowy  petrel  and  Antarctic  petrel.  In  fact,  Lieu- 

tenant Prestrud,  of  Amundsen's  Norwegian  Expedition,* 
visited  Scott's  nunataks  and  reported  evidences  of  a  bird 
rookery  there  as  well  as  rather  extensive  presence  of  plant  life. 

Snowy  petrel  were  seen  flying  over  Mt.  Haines,  and  during 
our  absence  from  Mt.  Grace  McKinley  a  bird  visited  an  exposed 
bacteriological  plate,  which  proves  that  birds  do  frequent 
many  of  the  peaks. 

DISTEIBUTION  OF  PLANT  LIFE 

The  detailed  description  of  each  species  of  lichen  or  moss 
gives  the  locality  from  which  it  was  collected;  therefore,  the 
following  discussion  need  deal  only  with  generalities  and  de- 

scription of  individual  peaks.  The  mountain  peaks  are  grouped 
as  metamorphic  sedimentary  mountains,  or  as  granitic  moun- 

followiniir  the  route  of  the  trail  iournev  from 
east. 

METAMourmc  Sediments  and  Associated  Dike  Rocks 

Garland  11  ershey  Ridge:  77°38' S.-147°15' W.— Three  small 
exposures  were  visited  in  the  ridge  of  nunataks  lying  between 
Mt.  Grace  McKinley  and  Haines  Mts.    The  exposures  are  all 

*  Amundsen,  E.  E.  G.  The  south  pole:  an  account  of  the  Norwegian  Antarctic  Ex- 
pedition in  the  Fram,  1910-1912,  Tr.  A.  G.  Chater,  London.  J.  Murray,  1912.  [See 2:  395.] 
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low  and  apparently  have  only  lately  melted  out  of  the  ice- 
covering  of  snow.  Only  two  species  were  found,  both  growing 
on  orthoclase-sericite  schist  and  dark  gray  slate. 

BuelUa  grisea  ajid  Lecidea  ByrdiL 

Haines  Mountains:  77° 30'  S.-146°45'  W.  (PL  33,  fig.  4). 
Much  more  extensive  than  Garland  Hershey  Ridge  are  Haines 
Mountains,  but  only  the  most  northerly  exposures,  which 
probably  yielded  best  growth  conditions  for  plant  life,  were 
visited.  Most  of  the  mountain  was  composed  of  sericite  schist 
which  weathered  with  evidence  of  much  iron.  Exposures  of 

orthoclase-sericite-siderite  schist  were  characterized  by  square 
pits  of  dissolved  minerals  and  extensive  iron  stains. 

This  was  one  of  the  regions  of  less  dense  growth  and  no  mosses  were  found.  Alec- 
toria  antarctica,  Buellia  alhoradians,  B.  floccosa,  B.  grisea,  B.  muscicola,  B.  pallida, 

B.  stellata,  and  Usnea  antarctica. 

Mt.  Donald  Woodward:  77°  18'  S.-145°50'  W.  (PI.  36,  fig.  5; 
pi.  37,  fig.  4). — Of  several  scattered  exposures  lying  between 
John  Hays  Hammond  Inlet  (outlet  glacier)  and  Ames  Glacier, 
Mt.  Donald  Woodward  is  the  northernmost  and  largest.  Better 
climatic  conditions  were  revealed  here  by  the  first  appearance 
of  tiny  clumps  of  moss  and  more  numerous  species  of  lichens, 
but  the  mountain  had  a  sparse  flora  in  comparison  with  the 
more  northern  peaks  of  the  land.  Much  plant  life  grew  over 

clumps  of  moss  or  on  loose  sandy  loam,  derived  from  the  pre- 
dominant rock  type  which  was  biotite-sericite  schist. 

Growing  loose,  easily  detached,  on  clumps  of  moss  or  sandy  loam:  common 

Lecidea  Siplei  and  Gasparrinia  Siplei  (the  only  species  found  both  on  rocks  and 

loose)  ;  occasional — Cotillaria  floccosa,  Lecanora  griseomarginata,  Parmelia  leuco- 

'blcpJiara,  Pyrenodesmia  Darbishirei,  Usnea  frigida,   Grimmia  Aniarctici  and  its  var, 
pilifera  were  the  only  mosses  found. 

Growing  on  biotite-sericite  schist:  common — Buellia  flavopJana  (only  on  this 
mountain  but  described  from  S.  Victoria  Land),  B.  grisea,  B.  stellata,  Gasparrinia 

Siplei  J  Lecidea  capsulata,  Rhi^o^arpoTi  flamim,  and  Thelidium  inaequale ;  occasional 

Alectoria  antarctica,  Buellia  dendritica,  Kuttlingeria  rufa  (endemic),  iT,  rutilans, 

Parmelia  leucoblephara,  Polycauliona  pvJvinata,  Protoblastenia  alba  (endemic), 
and  Thelidium  Caloplacae. 

Lichen  Peak:  76° b^'  S.-145°20'  W.— One  of  the  numerous 
mountains  of  the  Claude  Swanson  group,  located  just  north- 

east of  Mt.  Eea-Cooper  is  Lichen  Peak.   Although  subjected 
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to  mucli  wind,  in  places  it  exhibited  luxuriant  growths  of  plant 

life — mosses,  lichens,  and  small,  dark,  irregular  masses  of 
algae  resembling  Nostoc.  The  mountain  rises  smoothly  above 
the  snow  surface  without  the  usual  wind  moat  at  the  contact 
line.   The  surface  of  the  mountain  was  broken  into  fine  talus 

r 
L 

on  the  lee  side,  and  rock  chips  wore  strewn  for  miles  in  drifts 
piled  westward  over  the  ice.  The  mountain  is  composed  mainly 
of  sericite-orthoclase  schist,  gray  slate,  and  arkosic  sandstone. 
Because  the  two  latter  types  are  more  friable,  fragments  are 
easily  plucked  out  by  wind,  and  plant  life  is  less  abundant  on 
them. 

Growing  on  gray  slate:  LecaTiora  lilacina,  Lecidca  Siplei,  and  Parmclia  variolosa, 

GTOvrir\g  on  arkosic  sandstone:   very  common — Usnea  frigida;  common — Lecidca 

capsnlata;  occasional — Blastenia  grisea  (endemic)  and  Lecidea  CoreyL 

Growing  on  sericite-orthoclase  schist:  very  common — Alectoria  antarctica,  BtLel- 
lia  frigida,  and  C and dariella  alhovircns;  common — Lecidea  capsulata,  Z.  Coreyif 

L.  Stancliffi,  Parmelia  leucohlepliara,  and  TJsnca  frigida;  occasional — Bucllia  albida^ ^ 

B.  alboradiarus,  B.  grisea,  B.  muscicola,  B,  stellaia,  Uuea  flava,  Pannoparmelia 

delicata,  P.  pellueida  (endemic),  Protoblastenia  alha,  Bhizocarpon  flavum,  Sar- 
cogync  grisea,  Ihelidium  inacquale,  and  TJmhilicaria  spongiosa. 

Growing  loose,  easily  detached,  on  moss  clumps  or  on  loose  sandy  loam :  very  com- 
mon— Alectoria  antarcticaj  Catillaria  floccosa,  Lecidca  Siplei^  Protoblastenia  flava, 

and  Pyrenodcsmia  Darbishirei;  common — Parmclia  variolosa  and  P.  Coreyi;  occa- 

sional— Blastenia  ^uccinca,  Bucllia  Siplei,  Candelariella  chrysca,  Leeanora  grisco- 
marginata,  L,  liUiciria,  L.  lilaciiwfusca,  and  Umbilicari<i  spongiosa.  The  mosses  were 
Barbula  Byrdii  and  Sarconeurum  glaciale. 

Skua  Gull  Peak:  76° 50'  S.-145°30'  W.  (PI.  35,  figs.  2,  4;  pi. 
36,  fig.  2). — This  mountain  mass,  referred  to  several  times  in 
the  preceding  text  because  of  the  comparative  luxuriance  of 
its  plant  life  (mosses,  lichens,  and  algae),  its  odd  formation 
surrounded  by  a  deep  depression,  and  the  pond  located  upon 
its  summit  which  is  host  to  transient  skua  gulls,  lies  just  two 
or  three  miles  east  of  Saunders  Mt.  but  is  geologically  of  an 
altogether  different  origin.  Mt.  Stancliff  is  a  larger  and  east- 

ern exposure  of  the  same  mountain  mass,  and  together  they 
form  a  northern  outlier  of  the  Claude  Swanson  Mountains 

separated  five  or  ten  miles  from  the  central  mass  of  those 
peaks.  While  Mt.  Stancliff  appears  to  be  sericite  schist  and 

fine-grained  dike  rock,  there  is  more  abundance  of  dark 
greenish  gray  slate  on  Skua  Gull  Peak,  and  also  more  of  the 
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pitted  orthoclase-sericite-siderite  schist  similar  to  that  on  the 
northern  end  of  Haines  Mts. 

Growing  on  dark  greenish  gray  slate :  very  common — Gasparrinia  Siplei,  Lecanora 

griseo-marginata,  L,  Siplei,  Protoblastenia  flava,  Pyrenodesmia  Darbishirei,  Farmelia 

variolosa,  and  Umhilicaria  cereiriformis ;  common — Blasienia  siiccinea,  Buellia 

dendritica,  B,  olivaceo'bmnnea,  Catillaria  cremea,  C.  fioccosa,  Farmelia  griseola,  Pro- 
toblastenia aureaj  Thelidiwm  Caloplacae,  and  T.  parvum;  occasional — Candelariella 

albovirens. 

Growing  on  orthoclaae-serieite-siderite  schist:   very  common — Gasparrinia  Siplei, 

Lecanora  Siplei,  Protoblastenia  flava,  and  TJsnea  frigida;  tomraou^Buellia  albida, 

B.    olivaceobrunnea,    and    Thelidiwm    Caloplacae ;    occasional — Buellia    mv^cicola, 

Lecidea  Siplei^  Polycauliona  pulvinata,  P.  sparsa,  Binodina  sordida  (endemic),  and 
Vmbilicaria  rugosa. 

Growing  on  fine-grained  dike  rock:  very  common — Alectoria  antarctica,  Gaspar- 

rinia Siplei,  Lecanora  Siplei,  Polycauliona  pulviTiata,  Pyrenodesmia  Darbishirei,  Um- 

bilicaria  cerebri/ ormiSj  TJ.  rugosa,  and  TJsnea  frigida;  common— Protoblastenia 

aurea,  Vmbilicaria  pateriformis,  and  TJsnea  antarctica;  occasional — Biatorella 
arachnoidea,  Buellia  albida,  and  Lecanora  carbonacea  (endemic). 

Growing  loose,  easily  detached,  on  clumps  of  moss,  or  on  sandy  loam :  very  com- 

mon— Gasparrinia  Siplei,  Lecanora  griseomarginaia,  Parmelia  Coreyi,  Protoblas- 

tenia flava,  Pyrenodesmia  Darbishirei,  and  TJsnea  frigida;  common — Alectoria  ant- 
arctica and  Blastema  succinea;  occasional — Kuttlingeria  rutilans,  Lecidea  Siplei, 

Polycauliona  sparsa,  Umbilicaria  spongiosa,  and  TJsnea  antarctica.  The  following 

mosses  were  collected:  Bryum  antarcticum,  B,  Siplei,  Ba/rbula  Byrdii,  Grimmia 
Antarctici,  and  SarconeuruTu  glaciale, 

Mt.Stancliff:  76^51' S.-145° 20' W.  (PL  35,  fig.  1).— Closely 
associated  with  Skua  Gull  Peak,  a  smaller  twin  nunatak  lying 
immediately  to  the  west,  is  Mt.  Stancliff.  It  helps  to  shelter 
Skua  Gull  Peak  from  wind  and  is  consequently  not  so  rich  in 

plant  growth,  but  far  surpasses  Haines  and  Woodward  Moun- 
tains. The  mountain  appears  as  a  low  nunatak  from  the  west, 

but  on  the  east  it  exposes  a  much  bolder  face  as  the  ice  drops 

away  from  it  into  the  wide  crevassed  glacier  valley.  The  beds 
of  the  mountain  were  less  contorted  and  mostly  composed  of 

sericite  schist  and  fine-grained  dike  rock.  The  plant  collec- 
tion was  taken  from  the  eastern  end  of  the  exposure.  Mosses 

were  present  but  not  very  plentiful. 

Growing  on  sericito  schist:  common — Lecidea  capsulata  and  Rhisocarpon  flavum; 
occasional — Buellia  albida,  B.  floccosa,  B.  olivaceohrunnea,  and  Gasparrinia  Siplei. 

Growing  on  fine-grained  dike  rock:   common — Ehizocarpon  fiavwm;  occasional 
Polycauliona  pulvinata  and  Huea  flava. 

Growing  on  a  single  piece  or  erratic  pink  granite:   occasional — Alectoria  am^tarc- 
tica  and  Sarcogyne  grisea. 
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Growing  loose,  easily  detached,  on  clumps  of  moss  or  on  sandy  loam:  occasional 
Lecidea  Siplei  and  Protoblastcnia  flava.  Probably  some  species  of  Usnca  occun 
on  this  mountain  but  failed  to  be  collected. 

Geanitic  Mountains 

Mt.  Helen  Washington:  78°05'  S.-155°20'  W.  (PL  32,  figs. 
2,  3;  pi.  33,  fig.  5).— The  mountain  contacted  last  by  the  field 
party  upon  its  return  journey  had  previously  been  visited  by 
Dr.  L.  M.  Gould  and  party,  as  well  as  by  Admiral  Byrd  who 
came  to  Gould's  rescue  when  his  plane  blew  away  in  a  strong 
blizzard  on  the  1929  expedition.  Time  permitted  for  studying 
the  region  was  cut  short  by  the  reduced  food  supply  and  by 
orders  for  the  party  to  return  to  Little  America.  It  was  the 
only  exposure  visited  in  King  Edward  VII  Land.  A  rookery 
of  snowy  petrel  on  the  summit  and  frequent  fogs  and  conse- 

quent milder  climate  furnish  conditions  for  an  extensive  cover 
of  mosses  and  lichens  on  every  suitable  location.  Very  recent 
subsidence  of  the  ice  is  apparent  from  a  distinct  band  above 
which  Usnea  is  so  dominant  as  to  give  the  mountain  of  pink 
granite  a  blackish  green  tint,  noticeable  even  from  the  air- 

plane. However,  below  the  line,  which  resembles  a  coastal  high- 
water  line,  stretches  a  band  of  bare  rock  from  20  to  100  feet  or 
more  wide,  comparatively  free  of  Usnea  or  other  growths.  At 
the  present  contact  between  the  snow  cover  and  the  bare  rocks 
of  the  nunatak  is  a  zone  of  melting,  which  when  prodded  by  the 
point  of  a  ski  pole  yielded  fragments  of  bright  green  algae. 
Algae  were  in  many  places  found  matted  on  rocks  and  in  tiny 
pools  of  water,  which  under  the  microscope  revealed  other 
small  organisms.  On  the  summit  mosses  and  lichen  forms 
usually  associated  with  them  were  enriched  by  bird  droppings, 
but  Usnea  and  Umhilicaria  grew  luxuriantly,  mainly  because 

der  climatic  conditions.  As  stated  before,  the  area  sur- 
rounding the  mountain  is  sheathed  in  glare  ice.  This  is  pitted 

by  great  accumulations  of  rock  fragments  which  have  melted 

mi 

surface  but mountain  is  com 

posed  mostly  of  coarse-grained  pink  granite  with  a  few  large 
crystalline  quartz  veins,  and  inclusions  of  highly  weathered 
greenish  granite  in  which  orthoclase  is  dominant.   Althouirh 
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there  was  some  variation  in  the  distribution  of  plant  life  on 
different  rock  types,  the  differences  are  slight  and  may  be  due 

to  irregularities  in  collecting.  The  mountain  top  was  so  plenti- 
fully covered  that  only  a  comparatively  few  of  the  specimens 

could  be  taken  and  identification  in  the  field  was  impossible. 

Growing  on  coarse-grained  pink  granite,  coarse-grained  pinkish  leucogranite, 

white  quartz  crystals  and  quartzite,  and  weathered  coarse-grained  green  granite: 

very  common — Alectoria  antarctica,  Candelariella  aJbovirens,  Frotoblastenia  flava^ 
Umbilicaria  cerehriformis,  U,  rugosa,  V,  cristata,  U,  pateriformis,  and  Usnca  ant- 
a/rctica;  occasional — Buellia  dendritica,  B,  muscicdla,  B,  olivaceohrminea,  B.  Bus- 
selUi,  C  at  illaria  granulosa  (endemic),  and  Lecidea  carter  if  or  mis. 

Growing  loose,  easily  detached,  on  clumps  of  moss,  or  on  chips  of  rock  or  sandy 

loam:  very  common — Alectoria  antarctica,  Frotoblastenia  flava,  Einodina  olivaceO' 
brunnea,  Umbilicaria  rugosa,  Usnea  antarctica,  and  U.  frigida;  common — Buellia 
museicola,  Frotoblastenia  aurea,  and  Umbilicaria  cerebriformis ;  occasional — Catil- 
laria  floccosa,  Folycaulion<i  pulvinata,  and  a  sterile  yellow  species  found  also  on  Mt, 
Grace  McKinley.  The  mosses  were  Bryum  Siplei  and  Grimmia  Antarctici  and  its 
var.  percompacta. 

Eggshells,  bones,  and  some  rock  surfaces  were  covered  with  dry  patches  of  algae 
and  abundant  mosses. 

Mt.  Grace  McKinley:  ll'^b^'  S.-148°15'  W.  (PL  33,  fig.  2; 
pi.  34,  figs.  2-4). — Mt.  Grace  McKinley,  the  most  westerly  ex- 

posure of  Edsel  Ford  Ranges,  was  the  first  mountain  visited, 
and  a  month  later  it  was  revisited  on  the  return  journey.  Conti- 

nental ice  pushes  up  from  the  south  and  almost  over  the  moun- 
tain, while  the  north  side  drops  steeply  with  a  cirque-cut  face 

several  hundred  feet  high.  The  mountain  was  not  rich  in  its 
flora,  principally  because  most  of  the  rock  exposed  was  vertical 
and  inaccessible,  and  secondly,  the  slight  evidence  of  melting 
around  the  exposures  suggested  that  the  temperatures  were 
less  favorable  for  plant  growth  than  other  mountains  farther 
north  in  Edsel  Ford  Ranges.  The  western  exposure  appeared 

as  a  mere  ''peeping-through"  of  rocks,  but  actually  the  ridge 
was  20-50  feet  wide  and  more  than  100  yards  long.  Three  types 
of  rock  appeared  in  the  exposure — fine  gray  granite,  pegmatite 
granite,  and  a  highly  weathered  dike  of  porphyritic  diabase ; 
the  latter  displayed  a  distinct  type  of  species  which  blended 
almost  imperceptibly  with  the  greenish  color  and  texture  of 
the  rock.  The  main  mass  of  the  mountain  is  composed  of 
coarse-grained  pink  leucogranite. 
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Growing  on  leucogranite  (coarse  pink  granite)  :  common — Alectoria  antarctica, 

Lecidca  Corcyi,  Protohlastenia  aurea,  TJsnea  frigida;  occasional — a  sterile  yellow 
Wash 

and 

am 

■Lecidea 

Coreyi  and   Usitea  antarctica;  occasional — Lecidea  StancUffi,  Umhilicaria  cerebri- 
formiSy  and  a  sterile  yellow  species  found  also  at  Mt.  Helen  Washington. 

Growing  on  weathered  dike  of  porphyritic  diabase.   Plants  often  growing  loose  or 
easily  detached  on  small  chips  of  rock.  No  other  fine  loose  material  occurred  on  the 

an 
Common 

ajid 

ML  Rea-Cooper:  77°07'  S.-145°30'  W.  (PI.  33,  fig.  3;  pi.  34, 
figs.  1,  5;  pi.  35,  fig.  3;  pi.  36,  figs.  1,  3;  pi.  37,  fig.  3).— Because 
it  represents  twin  masses  of  the  same  mountain  structure,  di- 

vided by  a  narrow  glacier-carved  gap,  this  mountain  is  re- 
ferred to  by  a  double  name.  The  mass  was  first  sighted  on  the 

exploratory  flight  of  December  5,  1929,  and  named  Mt.  Rea, 
which  name  now  is  applied  to  the  northern  exposure,  while  the 
southern  is  named  Mt.  Cooper.  Actually  the  field  party  con- 

tacted Mt.  Cooper  for  most  of  its  observations,  but  knew  both 
exposures  as  Mt.  Rea.  In  early  literature  and  geological  pub- 

lications description  of  both  peaks  was  included  under  the 
name  Mt.  Rea,  but  here  it  seems  wise  to  use  both  names.  The 
mountains  are  composed  of  coarse-grained  leucogranite  which 
stands  out  in  bold  ice-carved  relief  with  sheer  cliffs  rising  1000 
feet  or  more.  Conspicuous  inclusions  of  stoped  metamorphic 
rocks  are  often  exhibited  along  the  crest  of  the  mountains,  as 
are  occasional  dikes  of  granodiorito,  etc.  Most  of  the  plant 
collection  was  made  along  the  lower  exposures,  moraines,  and 
talus  slopes  where  access  to  the  mountain  was  easiest.  Many 
plants  grew  on  stones  in  crevices  where  water  trickled  on  warm 
days.  Mosses  were  common  but  not  so  abundant  as  at  Chester 
Mts.,  Mt.  Helen  Washington,  Lichen  Peak,  or  Skua  Gull  Peak. 

Growing  on  coarse-grained  leucogranite  (light  pink),  also  on  coarse-grained 

granodiorite :  very  common — Bucllia  hrunnescens,^  B.  chrysea,  B.  dendritica,''  Le- 
cidea ecorticata,'^  and  Einodina  sordida;  common — Alectoria  antarctica,  Catillaria 

arachnoidea,'  C.  floccosa,  and  Usnea  frigida;  occasional — Bucllia  stellata,  Catillaria 

'  These  species  were  found  on  no  other  mountain,  but  were  relatively  abundant  on 
this  mountain,  which  might  suggest  that  such  species  may  have  a  wider  distribution 
than  at  present  known. 
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inconspicua,  Lecanora  lilacina^  L.  subolivacea  (endemic),  Lecidea  capsulata,  and 
L.  Stancliffl, 

Growing  loose,  easily  detached  or  on  sandy  loam  formed  from  leucogranite:  com- 

mon— Catillaria  floccosaj  Polycmdiona  ptdvinata,  and  Proiohlastenia  flava;  occa- 
sional— Blastenia  succineaj  Buellia  (Diplotomma)  Sipleij  Huea  flava,  Lecidea  Wadei, 

.  „   „   .„.   ,       _„.._,   _._„  __  ^  rimmm 

Antarctici  and  its  var.  pilifera  were  the  only  mosses  collected, 

Saunders  Mt.:  76° 52'  S.-145°45'  W.— Saunders  Mt,  just 
north  of  the  Rea-Cooper  group,  and  the  largest  exposure  of 

Edsel  Ford  Ranges,  is  composed  mostly  of  coarse-grained 
gray  granodiorite.  The  southern  end,  visited  by  the  writer, 

was  strikingly  devoid  of  plant  life.  The  western  side,  visited 

by  Wade  and  Stancliff,  yielded  plant  species  typical  of  the 

larger  conspicuous  forms  found  at  Mt.  Rea-Cooper,  including 

moss,  TJsnea,  Alectoria,  Parmelia,  etc.  This  incomplete  collec- 
tion was  carefully  placed  in  a  sterilized  vial  for  bacteriological 

samples  and  was  used  for  that  portion  of  the  biological  survey. 

It  is  unlikely  that  there  were  any  new  or  unusual  species  in 

the  small  collection.  Disgorged  bones  and  feathers  gave  evi- 
dence that  skua  gulls  use  the  northern  end  of  Saunders  Mt.  as 

a  retreat,  as  they  do  at  the  neighboring  Skua  Gull  Peak. 

Chester  Mts.  (southeast  peak):  76H0'  S.-145°20'  W.  (PL 
37,  fig.  5). — One  of  the  most  northerly  nunataks  of  floral  im- 

portance visited  by  the  field  party  was  the  southeast  peak  of 
Chester  Mts.  Although  small,  the  exposure  was  the  only  one 

approachable  from  the  south.  Mosses  appeared  unusually 

green  and  fresh,  and  cushions  were  often  several  inches  in 

diameter.  Structure  of  the  mountain,  coarse-grained  gray 

granodiorite  with  occasional  quartzitic  veins  and  other  inclu- 
sions, was  similar  to  that  of  Raymond  Fosdick  Mts.  which 

neighbor  it.  Although  the  mountain  was  about  thirty  miles 

farther  north  than  Mt.  Rea-Cooper  it  had  fewer  plant  forms, 

a  condition  possibly  due  to  a  south-facing  stope  in  direct  sweep 
of  Brevailine:  easterly  blizzards. 

common — Candelariella 

tillaria  floccosa;  occasional dendritica 

inconspicua,  and  Protoblastenia 

Growing  on  quartzitic  vein  material:   occasional — 
Candelariella 

ovirens.  Lecidea  cansidata,  and 
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Growing  loose,  easily  detached,  on  moss  clumps  or  on  sandy  loam:  commor 
Candelariella  chrysea  and  Catillaria  floccosa;  occasional — Parmelia  leucoblephara, 

Mt.  Corey:  77^25' S.-144°  35' W.  (PI.  37,  fig.  1).— Lying  just 
south  of  the  volcano  of  Raymond  Fosdick  Mts.,  Mt.  Corey  is  a 
small  exposure  closely  related  to  two  neighboring  exposures  of 
coarse-grained  pinkish  leucogranite.  It  stands  conspicuous 
on  the  northern  brink  of  the  depression  leading  down  into  a 
wide-crevassed  glacial  valley,  which  served  as  an  effective  bar- 

rier to  wider  exploration  in  the  region,  and  was  the  scene  of 
three  accidents  which  nearly  brought  disaster  to  the  field  party. 
Because  of  its  isolated  position,  some  of  the  plant  specimens 
were  collected  under  sterile  conditions  for  bacteriological  in- 

vestigation. In  general,  vegetation  was  very  sparse  as  com- 
pared with  other  mountains  just  to  the  south,  perhaps  because 

of  its  recent  emergence  from  the  retreating  ice  cover. 
Growing  on  coarse-grained  leucogranite:  common — JJsnea  antarctica  and  U. 

frigida;  occasional — Alectoria  antarctica  and  Candelariella  albovirens.  The  mosses 
were  Grimmia  Antarctici  and  Sarconeurum  glaciate. 

Mt.  Raymond  Fosdick  and  the  Volcano:  76° 34'  S.-144°15' 
W.— These  peaks  are  included  in  the  discussion  principally 
because  they  were  the  most  northerly  mountains  visited  and 
were  more  nearly  devoid  of  plant  life  than  any  other  exposure. 
Climatic  conditions  could  hardly  account  for  sparseness  of 
vegetation,  for  one  of  the  most  pronounced  ''blue  ice  lakes" 
borders  the  base  of  the  volcano,  which  indicates  melting  tem- 

peratures. A  medial  moraine  extends  southward  a  mile  from 
the  volcano  and  is  composed  of  basic  lava  with  conspicuous  in- of  b The  lava  weathers  easilv  and 

moraine  contains  much  fine,  dusty  material. 

'ising  above  the  volcano  to  the  north  is  the  main  backbone 
Raymond composed  of 

torted  gneisses  formed  when  the  volcano  erupted  on  its  south- 
ern side.  The  exposure  was  visited  toward  the  close  of  a 

three-day  blizzard  which  made  searching  for  plant  specimens 
difficult.  Whether  the  peak  w^as  devoid  of  plant  life  one  cannot 
be  absolutely  certain,  but  apparently  it  had  no  more  vegetation 
than  the  volcano  and  moraine  which  were  searched  diligently 
under  more  favorable  conditions. 
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In  contrast  to  the  lack  of  lichens  and  mosses  was  the  abun- 

dance of  microscopic  life  in  a  small  pond  of  ice  formed  in  the 
moraine  at  the  foot  of  the  mountain.  The  pink  color  of  the  ice 
attracted  attention,  and  small  samples  were  taken  and  later 
melted  at  Little  America.  Under  the  microscope  red  rotifers, 

water  bears,  infusoria,  and  algae  began  a  vigorous  rejuvena- 
tion of  life.  The  original  source  of  these  organisms  can  only  be 

guessed  at. 
The  nearest  bird  life  observed  in  this  vicinity  was  at  Skua 

Gull  Peak  and  at  Saunders  Mt.  nearly  40  miles  ''down  wind," 
i.  e.,  away  from  prevailing  wind. 

Several  assumptions  may  explain  lack  of  vegetation  in  the 
volcano  vicinity:  that  mountain  and  moraine  may  have  been 

too  recently  uncovered  to  have  received  a  plant  cover;  that 

prevailing  easterly  winds  would  tend  to  bring  less  spores  to 
the  mountain  because  there  are  few  nunataks  to  the  east ;  that 

the  black  porous  lava  becomes  quickly  heated  by  the  sun  and 

evaporation  follows  too  rapidly  to  support  vegetation — in  fact, 
the  moraine  was  dusty  dry ;  that  some  chemical  in  volcanic  ma- 

terial may  be  unsuitable  for  plant  growth ;  that  the  position  of 

the  range  on  the  south  side  might  permit  less  light,  a  condition 
similar  to  the  south  side  of  Saunders  Mt.,  but  in  opposition  to 

the  luxuriant  growth  of  Mt.  Helen  Washington;  and  lastly 

that  air  drainage  may  have  been  a  factor,  for  heavy  winds  pour 

down  the  mountain,  as  evinced  by  orientation  of  snow  drifts. 

Queen  Maud  Mts. — The  plant  specimens  obtained  by  the 
Queen  Maud  Geological  Party  were  collected  at  two  stations, 

incidental  to  geological  investigation,^  and  there  are  few  notes 
on  distribution.  The  forms  are  unusually  interesting  because 

they  are  the  most  southerly  plants  thus  far  recorded  in  the 

world,  and  three,  as  mentioned  before,  were  found  within  237 

nautical  miles  of  the  geographical  South  Pole.  This  is  con- 
siderably farther  poleward  than  land  plants  grow  in  the 

Arctic,  due  to  lack  of  islands  or  nunataks  in  the  Arctic  Sea» 

The  plants  were  growing  in  small  crevices  on  granites  and 

"  Blackburn,  Quin  A.    The  Thome  glacier  section  of  the  Queen  Maud  Mountains. 

Geog.  Rev.  27:  598-614.  25  jig.  1937. 
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schists,  and  wore  generally  tiny  forms  rather  easily  detached. 
They  grew  also  on  chips  of  rock  and  sand.  No  mosses  were 
found. 

Three  of  the  lichens  are  also  found  in  the  mountains  of 
Marie  Byrd  Land  and  King  Edward  VII  Land,  two  of  them 
sterile.  The  rest  are  endemic.  A  species  of  Ilormiscium  para- 

sitizes some  thalli  and  appears  the  same  as  that  to  the  north. 

Durham  Point  (Durham  Mt.,  N.E.  portal  of  Thome  Gla- 

cier): approximately  85°  31'  S.-151°20'  W.;  elevation  1200 

ft.— Growing  on  fine-grained  granite 
common — Lecidea  cancri 

and 
Alecioria 

fm  taret 

hrunnea,  and  Ilormiscium  sp. 

Scudder  Mt.:  86° 03'  S.-150°40'  W.,  between  Organ  Pipe 
Mts.,  Mt.  Bruce  Harkness  and  Mt,  McKercher:  (PL  36,  fig.  4; 
pi.  37,  tig.  2. 

Growing  on  granitic  sandy  loam,  easily  detached :   common — Lecidea  Blackhurnii, 
L.  cancrifonnLf,  Protoblastenia  citrinigricans ;  occasional — Lecidea  Painei. 

From  the  factors  governing  growth  of  plants  and  their  dis- 
tribution upon  different  nunataks,  a  few  generalities  and  ob- 

servations suggest  themselves.  They  are  enumerated  to  aid 
readers  who  are  interested  in  studying  more  closely  the  pat- 

tern of  distribution  of  such  plant  species  as  are  pioneers  upon 
a  glaciated  land  simultaneously  with  the  retreat  of  the  ice.  It 
is  difficult  to  explain  what  factors  have  made  so  many  species 
endemic  to  this  polar  land  without  known  affinities  in  warmer 
latitudes ;  but  perhaps  in  warmer  climates  other  plant  forms 
crowd  out  polar  flora,  or  the  polar  species  may  not  be  properly 
adaptable  to  conditions  in  warmer  latitudes,  customarily  con- 

sidered more  ideal  for  plant  growth.  On  the  other  hand,  polar 
conditions  may  have  forced  the  plants  arriving  from  the  out- 

side world  to  adopt  new  forms  with  altered  specific  character- 
istics in  order  to  exist  under  such  rigorous  and  dry  conditions. 

The  following  pages  are  a  summary  of  the  species  and  their 
ereneral  distribution  characteristics. 
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Distribution  and 
substrates 

Mosses  extending 
into  both  Graham 
Land  to  the  east 
and  South  Victoria 
Land  to  the  west 

Lichens  extending 

only  into  South  Vic- 
toria Land  to  the 

west,  which  lies  in 

the  path  of  prevail- 
ing easterly  winds 

blowing  from  Marie 
Byrd  Land 

Moss  extending 
only  into  Graham 
Land  to  the  east, 

from  which  prevail- 
ing  easterly  winds 

blow  to  Marie  Byrd 
Land 

Plants 

SarcoTienrwm  glaciale 
Bryum  antarcticwn 

Usnea  antarctica 
Protoilastenia  oAirea? 
Buellia  frigida 
Buellia  flavaplana 

Lichens  widely  dis- 
tributed on  both 

dark  metaniorphic 
sediments  and  on 

granitic  mountains 

GriTnmia  Anta/rctici 

Number mts. 

where 

found 

3 
1 

5 
2 
2 
1 

6 

Alectoria  cmtarctica 

Usnea  frigida 

Candelariella 
alhovirens 

Lichens  widely  dis- 
tributed between 

granitic  and  dark 
metamorphic  sedi- 

mentary mountains 

Catillaria  floccosa 
Protohlastenia  flava 

11 

7 

7 

Usnea  antarctica 

Buellia  sip,  (sterile) 

Buellia  Tnuscicola 
Buellia  dendritica 

Polycauliona  pulvinata 

6 

4 

4 

4 

4 

Umhilicaria  rugosa 3 

Remarks 

Protoblastenia  aurea  is  doubt- 
fully included  here,  as  the  mate- 

rial from  South  Victoria  Land  is 
sterile 

Widest  distribution  of  any  spe- 
cies, from  Queen  Maud  Mts.  to 

almost  all  coastal  mountains 

Most  conspicuous  species  and 
probably  most  abundant  j  very 
hardy  but  sterile 

Wide  distribution  but  not  very numerous 

Usually  growing  loose  or  easily 
detached  where  mosses  were 
found 

Much  less  abundant  than  Usnea 

frigida Wide distribution    including 
Maud    Mts.,    Kiner    Ed- Queen    Maud    Mts.,    King 

ward  VII  Land,  and  Marie  Byrd 
Land,  but  not  abundant 

Not  abundant,  distribution  sim- 
ilar for  both  species. 

Not  abundant  and  usually  asso- 
ciated with  Parmeiia  sp.,  upon 

which  it  seemed  to  be  growing 

Abundant  where  found,  seeming 
to  require  dark  weathered  rocks 
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Distribution  and 
substrates 

Lichens  widely  dis- 
tributed on  both 

granitic  rocks  and 
dark  metamorphic 
sedimontary  rocks, 

apparently  prefer- 
ring the  former 

Plants 

Usnea  antarctica 

Lichens  widely  dis- 
tributed on  both 

granitic  and  dark 

metamorphic  sedi- 
montary rocks,  ap- 
parently preferring 

the  latter.  On  only 

one  granite  moun- tain 

Umbilicaria 
cerebriformis 

Buellia  stellata 

Lichens  on  peaks  of 
different  material 
40-50  miles  apart; 
none  abundant 

Buellia  grisea 
Lecidea  capsulnta 

Lecidea  Coreyi 
Lecidea  Standi fli 

Lecidea  Wadei 

Moss  and  lichens 

growing  on  differ- ent rock  structure 
but    localized 

on 

neighboring  moun 
tains 

Moss    and   lichens 

growing  on  or  near 
mountains     wher 
bird  life  is  present; 
correlation    uncer- 
tain 

Catillaria  floccosa 
Parmelia  variolosa 
Blastenia  succinea 

Candelariella  chrysea 

Buellia  frigida 
Parmelia 

leucoblephara 

Grinimia  Antarctici 
var.  piUfera 

Number mts. 

where 
found 

Buellia  Siplei 

Buellia  chrysea 

Buellia  pallida 

Buellia 

oUva^eo'brunTiea Umbilicaria 

pateriformis Proioblasieitia  aurea 

Bryum  Siplei 

5 

3 

5 

5 
4 

2 

2 

3 

2 

2 
3 

2 

2 

2 

2 

3 

2 
2 
2 

Remarks 

Widely   distributed 
mts.  and   on  dark 
mts,    restricted    to 

Peak 

on    Igneous sedimentary 

Skua    Gull 

Grows  under  conditions  similar 
to  U.  rugosa 

Only   on   an   igneous  erratic   at 
Mt.  Stancliff 

Commonly  on  sericite  schist 

On    Mt.    Grace    McKinley    and 
Lichen  Peak 

On  Mt.  Rea-Cooper  and  Garland Hershey  Ridge 

On  Mt.  Rea-Cooper,  Lichen  Peak, 
and  Skua  Gull  Peak 

Loose  or  easily  detached  on  Ches- 
ter Mts.  and  Lichen  Peak 
  i_  _ 

Same  peaks  as  above  but  on 
rocks,  the  last  species  also  on 
Mt.  Donald  Woodward 

On  Mt.  Rea-Cooper  and  Mt.  Don 
aid  Woodward 

Loose  or  easily  detached  on  Mt 
Rea-Cooper  and  Lichen  Peak 

On  rocks,   Mt,   Rea-Cooper   and 
Lichen  Peak 

On   rocks,    Mt,   Rea-Cooper   and 
Haines  Mts. 

On  Mt.  Helen  Washington  and 
Skua    Gull   Peak:    first 

Peak; 

also  on  Mt.  Stancliff 

species 
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Distribution  and 
substrates Plants 

Lichens   growing 
only   on    igneous 
rocks 

Lecidea  carvcriformis 

Rinodina 
olivaccohrunnea 

Catillaria  inconspicua 

Lecidea  Siplei 

Pyrenodesmia 
Moss   and   lichengl    Darbishirei  (sterile) 
only  on  dark  meta- 
morphic  sedimen- 

tary mountains 
(schists  and  slates) ; 
widely  distributed 

Lichens  widely  dis- 
tributed on  two 

dark  sedimentary 
mountains 

Lichens  with  lim- 
ited distribution  on 

two  or  more  dark 

metamorphic  sedi- 
mentary mountains 

Lecanora 

griseomarginata 
Barhula  Byrdii 

Gasparrinia  Siplei 
Ehisocarpon  flavum 

TJielidium  Caloplaeae 
Kuttlingcria  rutilans 

Thelidium  inaequale 

Buellia  alboradians 

Buellia  floccosa 

Buellia  albida 

Caiilhiria  cremea 
Parmelia  Coreyi 
Umbilicaria  spongiosa 

Huea  flava 

Sarcogyne  grisea 

Lichens  growing  on 
igneous  schists  and 
endemic  to  Queen 
Maud  Mts. 

Lecidea  Blachbumi 
Lecidea  Painei 
Proi  ah  lastenia 

ciirinigricans 
Lecanora  fuscob  ru  nnea 
Bnellia  Russellii 

Number 
mts. 
where 

found 

2 

2 

2 

4 

3 

3 

2 

2 

2 

2 

3 

2 

2 

2 

1 

Remarks 

Wide  distribution,  on  Mt,  Helen 
Washington  and  Queen  Maud Mts. 

On  moss  clumps  or  sandy  loose 
material  at  Mt.  Eea-Cooper  and 
Mt,  Helen  Washington 

On  rocks  in  restricted  locality  on 
Mt.  Rea-Cooper  and  Chester  Mts, 

Both   species   growing    loose   or 
easily  detached  on  mountains 
where  mosses  are  common 

Wide  distribution,  growing  loose 
or  easily  detached 

Restricted  distribution  but  abun- 
dant; commonly  on  rock 

On  Mt.  Donald  Woodward   and 
Skua  Gull  Peak 

On   sericite    schist,   Mt,   Donald 
Woodward  and  Lichen  Peak 

On  sericite  schist,  Liclien  Peak, 
and  Haines  Mts, 

On  sericite  schist,  Haines  Mts., 
and  Mt,  Stancliflf 

On  sericite  schist,  Mt,  Stancliff, 
Lichen  Peak,  and  Skua  Gull 
Peak 

On  Lichen  and  Skua  Gull  Peaks. 
The  second  is  more  abundant, 
the  last  is  the  largest  species 

On  rocks,  Lichen  Peak  and  Mt. 
Stancliff 

On  rocks,  Lichen  Peak  and  Mt. 
Stancliff,  at  latter  on  erratic 

igneous  rock 

Growing  nearest  the  South  Pole, 
collected  by  the  Queen  Maud 
Geological  Party 
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Distribution  and 
substrates 

Moss   and   liclnjiis 

growing 
a  single 
mountain 

only 

igneo 

on 

Plants 

Buellia  brunnesccns 
Buellia  dendriiica 
Lecidca  ecorticata 
Lecidea  Byrdii 
Catillaria  arachnoidea 
Lecanora  subolivacea 

Griftimia  Antaretici 

var.  percompacta 
Catillaria  granulosa 
Umbilicaria  cristata 

Number 
mts, 

where 
found 

Sarcogyne  angulosa 

Biatorella  arachnoidea 
Lecanora  carhonnrea 

Rinodina  sordida 

Polycauliomi  sparsa 

Utnhilicaria  spongiosa 
Lichens   growing  Parmelia  griseola 
sparsely  on  a  single 

mountain    of    dark'^^^*^^'^  ̂ ^^'^^^ 
metamorphic  sedi- 

mentary rocks 

Pannoparmclia 

pcllucida Pannopartnelia 
delicata 

Leccmora  lilacinofusca 
Lecanora  lilacina 

Kuitlingeria  rufa 
Buellia  flavoplana 
Protohlastcnia  alba 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Remarks 

Growing  on  coarse-grained  leuco- 
granite,  Mt,  Rea-Cooper ;  usu- 

ally on  small  rocks  in  small 
trickles  of  water.  First  three 

species  very  common 

On   coarse-grained  leucogranite, 
Mt.  Helen  Washington 

On  quartzite,  Chester  Mts. 

On  dike  rocks  at  Skua  Gull  Peak 

On    sericite    schist,    Skua    Gull 

Peak 

On  rocks  at  Skua  Gull  Peak,  but 
easily  detached 

On  sericite  schist,  Lichen  Peak 

Loose  or  easily  detached,  Lichen 

Peak;  mosses  common 

On   sericite  schist,   Mt.    Donald 
Woodward 

SUMMARY 

.  From  thousands  of  plant  colonies  reviewed  in  the  field  and 
hundreds  brouglit  back  to  the  laboratory  for  identification,  at 
least  89  species  of  lichens  and  5  of  mosses  are  determined.  The 
lichens  were  collected  from  some  215  distinct  localities  on  12 

mountains,  and  represent  not  only  a  random  cross-section 
through  Marie  Byrd  Land  and  King  Edward  VII  Land,  but 
rather  diverse  conditions  as  well.  On  8  of  the  12  mountains 

there  were  relatively  few  mosses.  Where  they  were  most 
abundant,  lichen  forms  were  also  most  numerous. 

Of  the  two  dominant  rock  tj'pes  in  the  region,  dark  meta- 
morphic sedimentary  rocks  and  the  loftier  igneous  rocks,  based 
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« 

on  observations  made  in  northwestern  Marie  Byrd  Land,  two- 
thirds  of  the  plant  species  were  found  on  the  former  type,  prob- 

ably because  snow  melts  faster  on  dark  rocks  than  on  light- 
colored  granitic  rocks.  Mt,  Stancliff,  with  its  accompanying 
Skua  Gull  Peak,  surrounded  by  larger  mountains  on  all  sides, 

lies  within  the  central  zone  of  mountain  exposures  and  repre- 
sents a  focus  of  abundance  in  plant  growth.  The  warming 

effect  of  lower  latitude  is  obvious,  but  more  important  are  the 
factors  of  available  moisture  and  shelter  from  wind. 

Mt.  Helen  Washington,  with  its  snowy  petrel  rookery  (pi. 
33,  fig.  5),  exhibits  remarkable  abundance  of  plants,  but  the 
number  of  species  is  little  more  than  half  that  of  Skua  Gull 

Peak  where  birds  are  fewer.  Even  Mt.  Rea-Cooper  and  Lichen 
Peak,  devoid  of  bird  life,  have  more  species  than  Mt.  Helen 
Washington,  a  response  perhaps  to  shelter  from  wind  or  to  a 
warmer  latitude  of  one  degree  farther  north.  While  Mt.  Helen 
Washington  lies  to  the  south  of  the  elevated  mass  of  King 
Edward  VII  Land,  the  former  is  more  exposed  to  the  north. 

The  fact  that  all  species  of  mosses  and  lichens  in  the  collec- 
tion are  endemic  to  the  Antarctic,  if  not  to  the  locality,  brings 

the  question  of  origin  strongly  to  the  foreground.  Several  dif- 
ferent conclusions  might  be  suggested,  but  the  writer  feels  that 

no  definite  proof  is  possible  in  the  light  of  meager  data  from 
other  sections  of  Antarctica  and  adjacent  land  masses. 

First,  it  might  be  conjectured  that  plant  spores  have  existed 
in  crevices  of  rock,  imprisoned  in  ice  or  suspended  in  upper 

atmosphere,  and  represent  an  ancient  flora  of  Antarctica  be- 
fore the  ice  age,  which  has  once  more  found  a  foothold  on  the 

denuded  peaks.  However,  lack  of  endemic  genera  casts  im- 
mediate doubt  upon  such  a  conclusion. 

If  then,  as  an  alternative,  it  is  concluded  that  plant  spores 
have  been  transported  to  the  continent  from  land  masses  to  the 

north,  distribution  within  the  continent  demands  explanation. 
If  spores  are  so  widely  distributed  within  Antarctica,  why 
should  not  some  of  the  forms  escape  or  more  common  forms 
enter?  Answers  to  this  question  lie  in  the  fact  that  perhaps 

still  too  little  is  known  about  alpine  lichens  of  the  Andes,  Aus- 
tralia. New  Zealand,  and  of  the  intermediate  islands.    It  is 
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possible  that  common  species  entering  the  Antarctic  must 
make  such  rapid  adjustments  to  new  conditions  that  the  speed 
of  evolutionary  processes  to  form  new  species  is  hastened  as 
plants  adapt  themselves  to  the  rigor  and  dryness  of  the  new 
climate. 

Wind  has  probably  been  the  most  instrumental  means  of 
distributing  plant  spores,  and  to  a  lesser  extent  redistributing 
locally  broken  vegetative  parts  from  peak  to  peak.  Ice  and 
water  have  had  an  active  but  more  limited  part  in  the  processes. 
Detailed  study  may  possibly  prove  to  what  extent  birds  help 
in  disseminating  spores.  It  must  be  kept  in  mind  that  snowy 
petrel,  McCormick  skua  gull,  and  Antarctic  petrel  are  natives 
of  Antarctica  and  have  a  range  that  in  general  does  not  extend 
much  beyond  the  northern  limit  of  the  pack  ice,  although  oc- 

casionally the  birds  pass  the  50th  parallel.  If  they  have  aided 
in  distributing  spores  and  plant  parts,  it  may  have  been 
through  island  bridges,  or,  as  is  more  likely,  they  have  been  of 
greater  aid  in  redistributing  plant  life  after  it  entered  the 
continent  than  in  actually  helping  to  introduce  it. 

The  writer  concludes  that  the  most  important  part  played 
by  birds  is  enrichment  of  rock  exposures  with  guano.  It  is  ap- 

parent that  two  of  the  mountains  exhibiting  the  greatest  wealth 
in  quantity  of  plants  were  those  which  had  visiting  bird  life. 
On  the  other  hand,  many  surrounding  mountains,  almost  as 
luxuriant  in  growth,  have  species  not  represented  on  moun^ 
tains  visited  by  birds.  Climatic  and  shelter  conditions  which 
made  mountains  desirable  for  birds  were  also  conditions  con- 

ducive to  optimum  plant  growth  within  the  region.  If  the  bird- 
frequented  mountains,  i.  e.,  Skua  Gull  Peak  and  Mt.  Helen 
Washington,  had  representatives  of  all  of  the  species  found 
elsewhere,  the  argument  for  bird  distribution  of  spores  would 
be  very  strong,  but  such  was  not  the  case.  In  further  support 
of  bird  activities,  it  should  be  recalled  that  every  inland  party 
going  toward  Queen  Maud  Mts.  has  reported  the  appearance 
of  occasional  skua  gulls,  which  may  take  solitary  flights  di- 

rectly across  the  continent.  However,  only  three  of  the  Queen 
Maud  species  found  by  the  Byrd  expedition  had  affinities  with 
coastal  species. 
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The  collection  made  by  the  Marie  Byrd  Land  party  repre- 

sents, no  doubt,  the  majority  of  the  larger  and  more  conspicu- 
ous species,  but  as  may  be  seen  from  the  data,  most  of  the 

mountains  had  species  apparently  restricted  to  them.  Of 

mountain  exposures  where  plant  life  probably  exists,  less  than 

10  per  cent  of  the  area  has  been  visited.  No  doubt  more  than 

twice  as  many  species  prevail  as  have  been  found ;  and  if  the 

regions  could  be  charted  much  more  information  concerning 
the  distribution  factors  of  the  plants  lying  on  the  poleward 

margin  of  plant  growth  would  be  available. 
There  is  need  for  more  collecting.  Even  in  the  regions  which 

have  been  visited  most  frequently,  it  is  likely  that  only  a  few 

of  the  lichen  species  have  been  brought  back  for  identification. 

Most  observers  not  especially  interested  in  plant  life  would 
overlook  all  but  the  most  obvious  plants,  for  the  majority  of 

the  lichens  appear  as  little  more  than  crumbs  of  dirt  on  rocks. 

Keen  search  for  plant  growth  will  be  necessary  in  the  future 

for  more  complete  collections  from  the  continent.  Specimens 

from  the  coasts  bordering  the  Indian  Ocean  and  from  the 

mountains  discovered  recently  by  Lincoln  Ellsworth  east  of 

Marie  Byrd  Land  will  be  especially  valuable. 
The  British  Graham  Land  Expedition  led  by  Rymill,  which 

returned  in  1937,  has  made  a  collection  of  plants  which,  when 

identified,  will  throw  more  light  upon  plants  to  the  west  of 
Graham  Land. 

In  the  light  of  observations  made  within  Marie  Byrd  Land  it 

seems  probable  that  the  plant  species  of  Antarctica  are  much 
more  numerous  on  the  continent  proper  than  the  one  or  two 

hundred  known  species  thus  far  collected  would  indicate. 

Acknowledgment  is  due  Commander  H.  E.  Saunders  for  the 

map  (page  475)  of  King  Edward  VII  Land  and  northwestern 

Marie  Byrd  Land,  which  was  drawn  from  the  reconnaissance 

map  now  in  preparation  by  him.  The  map  was  constructed 

from  aerial  photographs  and  ground-control  survey  made  by 

the  Marie  Byrd  Land  Sledging  Party,  the  route  of  which  is 

shown.  Shaded  portions  are  conjectured  edges  of  the  land 
mass  and  should  not  be  considered  definite. 
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Explanation  of  Plate 

PLATE  32 

Fig.  1.     General  view  of  Edsol  Ford  Ranges  of  northwestern  Marie  Byrd  Land 
as  seen  in  an  aerial  photograph  taken  above  northoaatem  exposures  of  Haines  Mts., 
shelving  route  of  Sledging  Party, 

Fig.  2.  Mt.  Helen  Washington  lying  on  the  southern  side  of  King  Edward  A^II 
Land,  as  seen  from  the  air.  A  rookery  of  snowy  petrel  was  found  on  the  peak  in 
the  foreground,  and  all  plant  specimens  were  taken  from  this  area. 

Fig,  3.  Mt.  Helen  Washington.  A  closer  view  of  the  southernmost  peak  on 
which  the  snowy  petrel  rookery  was  found.  A  line  of  lower  limit  of  plant  growth 
is  visible.  Lack  of  growth  below  this  line  is  probably  due  to  recent  recession  of  ice, 
and  concentrated  plant  growth  just  above  it  is  probably  due  to  the  greater  supply 
of  moisture  trickling  down  the  mountain  side. 
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Explanation  of  Plate 

PLATE  33 

Fig.  1,  Claude  Swanson  Mts.  A  view  of  numerous  peaks  lying  25  miles  south 
of  Chester  Mts.^  of  which  only  the  two  most  northern  ones  have  been  visited. 

Fig.  2.  Mt.  Grace  McKinley.  Strange  depressions  probably  formed  by  wind 
erosion  in  weak  portions  of  coarse-grained  leucogranite  are  catchment  basins  for 
snow  which  melts  to  form  a  water  supply  for  Alectoria  antarctica. 

Fig.  3.     Mt.  Eea-Cooper.  Plant  life  decorates  rocks  a^  raisins  in  a  pudding.   Slow 
melting  of  snow  in  such  depressions  is  a  water  supply  during  growing  periods. 

Fig.  4.  Haines  Mts.  A  northeastern  exposure  showing  location  of  outcrops  too 
perilous  for  collecting  specimens. 

Fig.  5.  Mt.  Helen  Waaliington.  A  snowy  petrel  egg  lying  in  sheltered  retreat 
between  rocks.  Guano  enriches  the  growth  of  lichens  which  may  be  seen  on  weathered 
coarse-grained  granite.    (Photo  of  O.  D.  Stancliff.) 
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Explanation  of  Plate 

PLATE  34 

Fig.  1.  Mt.  Rea-Coopcr.  View  facing  soutlnvcst,  with  Mt.  Donald  Woodward 

to  tlie  loft  and  Haines  Mts.  in  central  distance.  In  foreground  is  a  knob  of  igni^oua 
rock  with  stoped  inclusions  of  schists  of  sedimentary  origin. 

Fig.  2.  Mt.  Grace  McKinley,  View  taken  about  a  mile  to  the  northeast.  North 

face  of  mountain  is  sheer  cliff,  while  south  slope  is  more  gentle  and  snow  covered. 
Only  approachable  area  for  collection  is  along  precarious  upper  edge  of  cliff. 

Fig.  3.  Mt,  Grace  McKinley.  Small  isolated  patches  of  TJsnea  and  Alectoria 

growing  on  coarse  leucogranite. 

Fig.  4.  !Mt.  Grace  McKinley.  Small  structural  hollows  form  catchment  basins 

for  snow  which  melts  slowly  and  forms  the  water  supply  for  plant  growth.  Plants 
are  mostly  Alectoria. 

Fig.  5.  Mt.  Rea-Cooper.  F,  Alton  Wade,  geologist,  sitting  on  one  of  the  boulders 
of  the  talus  slope  on  the  west  side  of  Mt.  Cooper.  Note  small  isolated  patches  of 

plant  life  on  the  rocks^  a  common  characteristic.  Such  plants  receive  little  moisture 
and  are  seldom  large.    (Photo  of  0,  D.  Stancliff.) 
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Explanation  of  Plate 

PLATE  35 

Fig.  1.     Mt.  Stnncliff,  seen  looking  soutlnvcst  from  Chester  Mts.    Mt.  Staiicliff 
amount 

50  species  of  lichens  and  mosses. 

Fig.  2.  Skua  Gull  PeaJ^,  with  tlie  loftier  parts  of  Mt.  Stancliff  rising  in  the 
background  to  the  east.  The  pond  nestled  in  the  top  of  this  peak  remains  unfrozen 
during  the  summer  and  is  abundant  in  microscopic  life.  Skua  gulls  visit  it  peri- 

odically, probably  a^  a  resting  place.  Mosses  and  lichens  are  abundant  all  about 
this  sheltered  pond.   Note  the  growths  on  the  rock  in  the  foreground. 

Fig.  3.     Mt.  Rea 

plant 

found  on  this  mountain.  About  two  miles  away  is  the  sheerest  cliff  of  Mt.  Rea,  nick- 
named *' Billboard''  because  of  its  appearance. 

Fig.  4.  Skua  Gull  Peak.  A  crest  view  showing  a  drier  area  almost  free  of  snow 
in  early  summer.  Plant  life  here  becomes  sparser  due  to  lack  of  available  moisture, 
but  is  common  in  cracks.  The  flat  spreading  Lccanora  may  be  seen  on  the  vertical 
faces  in  the  k'ft  foreground. 



Ann.  Mo.  Box.  Card.,  Vol.  25,  1938 Plate  35 

n 
o 

to 

> 

n 

n 

H 
o 
2: 

n 

(/I 

> 

z 
O 
Z 

i: 

01 

^  r 

4 

(/I 
> 

c 
z 
n 

U 

C 

/ 

%     » 



[Vol.    25,    1938] 

512  ANNALS    OF    THE    MISSOURI    BOTANICAL   GARDEN 

Explanation  of  Plate 

PLATE  36 

Fig.  1.     Mt  Rea-Cooper.    General  aspect  of  the  sheer  cliffs  at  the  northern  end 
of  Mt.  Cooper,  several  of  wliieli  were  nearly  1000  ft.  higli.    Morainic  material  and 
talus  were  best  collecting  grounds.   This  picture  was  taken  nearly  a  mile  to  the  west 
of  the  mountain.   Note  the  stoped  blocks  of  shists  in  the  granite  rock  mass.    (Photo 
of  O.  D.  Staneliff.) 

Fig.  2.  Skua  Gull  Peak.  An  area  of  typical  abundant  growth  of  plants  on 
dark  metainorphic  sediments.  Note  tlie  flat  sloping  rock  surface  which  permits  a 
trickle  of  w\iter  from  snow  above,  also  the  accumulation  of  plant  growth  in  cracks 
and  hollows.  The  broad  patch  in  the  center  toward  which  the  forcep  handle  is  point- 

ing is  the  conspicuous  red  branching  Gasparrinia  SipleL 

Fig.  3.  Mt.  Rea-Cooper,  General  appearance  of  lichen  growths  grouped  together 
on  coarse  leucogranite.  Note  the  plants  on  the  small  rocks.  As  many  as  ten  species 
were  found  on  a  single  stone.    (Plioto  of  0,  D.  Stancliflf.) 

Pig.  4.  Scudder  Mt.  near  Organ  Pipes,  Queen  Maud  Range.  Most  southerly 
plant  life  so  far  collected,  237  nautical  miles  from  the  South  Pole.  (Photo  of  R.  S. Russell,  Jr.) 

Fig.  5.     Mt.  Donald  Woodward.  An  encampment  of  the  Marie  Byrd  Land  Sledtr- 

win and 

schists. 
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Explanation  of  Plate 

PLATE  37 

Fig.  1.  Mt.  Corey,  looking  north  toward  volcano  and  Raymond  Fosdick  Mts. 
Dark  rocks  to  left  are  remnants  of  the  cone,  and  higher  peaks  in  background  are 
granites  and  gneisses.  No  plants  found  at  that  point.  In  the  foreground  is  an  ice^- 
polished  dome  of  Mt.  Corey  wliieh  supports  sparse  vegetation. 

Fig.  2.  Queen  Maud  Mts.  View  of  Organ  Pipes  as  seen  from  Scudder  Mt, 
where  most  southerly  lichens  Avere  collected.  In  front,  Richard  S.  Russell,  Jr.,  one 
of  the  members  of  Queen  Maud  Geological  Party. 

Fig.  3.  Mt.  Rea.  Moss  clumps  and  lichens  grouped  along  a  miniature  drainage line. 

Fig.  4.     Mt.  Donald  Woodward.    Ap_ 
about  a  mile  away. 

Fig.  5.  Chester  Mts.  Typical  rocky  surface  which  supported  moderate  growths 
of  mosses  and  lichens.  This  is  southoii^t  exposure  with  Raymond  Fosdick  Mts.  to 
northeast. 

earance 
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II.  Lichens  and  Lichen  Parasites 

CARROLL  W.  DODGE 

Mycologist  to  the  Missouri  Botanical  Garden 

Professor  in  the  Henry  Shaw  School  of  Botany  of  Washington  University 

AND  GLADYS  E.  BAKER 

Instructor  in  Botany,  Hunter  College 

Formerly  Eesearch  Assistant,  Henry  Shaw  School  of  Botany  of 

Washington  University 

Through  the  kindness  of  Mr.  Paul  A.  Siple,  Biologist  of  the 

Second  Byrd  Antarctic  Expedition,  we  have  had  an  oppor- 
tunity to  study  his  large  and  interesting  collection  of  the 

lichens  and  lichen  parasites  from  Marie  Byrd  Land  and  King 
Edward  VII  Land  and  a  small  but  representative  collection 

by  the  geological  party  from  the  Queen  Maud  Mountains  of 
South  Victoria  Land.  The  most  complete  set  of  plants  has  been 

deposited  in  the  herbarium  of  the  Missouri  Botanical  Garden 

and  duplicates  distributed  to  the  larger  herbaria.  We  also 
wish  to  express  our  appreciation  to  Professor  N.  Svedelius 

of  the  Botanlska  Institution,  Upsala,  and  to  Professors  Jens 
Holmboe  and  Bernt  Lynge  of  the  Botaniska  Museet,  Oslo,  for 
the  loan  of  material  of  the  Borchgrevink  Expedition  to  South 

Victoria  Land  for  comparison  with  our  material ;  also  to  Pro- 
fessors E.  B.  Wylie  and  G.  W.  Martin,  who  placed  the  facilities 

of  the  botany  department  of  the  University  of  Iowa  at  the  dis- 
posal of  the  junior  author  for  a  portion  of  the  work ;  and  finally 

we  are  grateful  to  the  Science  Research  Fund  of  Washington 
University  for  financial  assistance  in  this  study.  The  junior 
author  also  desires  to  make  special  acknowledgment  of  her 

indebtedness  to  the  late  Professor  R.  P.  Baker  of  the  Univer- 

sity of  Iowa,  both  for  the  initial  suggestion  to  study  this  collec- 
tion and  the  inspiration  of  his  enthusiasm  for  all  scientific 

advance. 

Studies  of  the  Antarctic  flora  are  usually  limited  to  plants 

occurring  south  of  60°  rather  than  of  the  Antarctic  Circle,  in 
order  to  include  the  groups  of  islands  commonly  known  as 
the  Antarctic  or  Graham  Land  Archipelago.   This  somewhat 

Issued  May  6,  1938. 
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arbitrary  limit  excludes  South  Georgia  and  the  South  Sand- 
wich groups,  whose  floras  are  intermediate  between  Tierra  del 

Fuego  and  the  Falkland  Islands  to  the  north  and  the  Graham 
Land  Archipelago  to  the  south.  It  also  excludes  Macquarie 
Island,  the  southernmost  of  the  islands  between  New  Zealand 
and  South  Victoria  Land,  and  Kerguelen  Land  which  is  near- 

est to  Kaiser  Wilhelm  II  Land. 

After  the  collections  of  Joseph  Dalton  Hooker,  on  the  voy- 
age of  the  Erebus  and  Terror  (1839-1843)  from  Cockburn  Is- 

land in  the  Graham  Land  Archipelago,  little  information  was 
available  until  the  beginning  of  the  twentieth  century.  Since 
then  our  knowledge  has  increased  very  rapidly,  as  may  be  seen 
in  the  accompanying  table.  The  number  of  species  given  is 
only  approximate,  as  it  is  very  difficult  to  evaluate  the  syn- 
onjTny  from  lists  of  species  without  descriptions  of  the  Ant- 

arctic plants.  For  some  of  the  expeditions  we  may  have  over- 
looked publication  of  the  results  or  specimens  may  not  have 

been  secured,  but  the  table  does  give  a  rough  comparison  of 
results. 

TECHNIQUE 

With  few  exceptions  most  of  the  specimens  were  brought 
back  from  Antarctica  in  a  dried  condition.  The  larger  ones 
were  placed  in  a  moist  chamber  and  thoroughly  softened  be- 

fore they  were  killed  in  formol-acetic-alcohol.  Small  saxicolous 
species  were  moistened  in  situ  with  a  drop  of  95  per  cent  alco- 

hol followed  by  a  drop  of  water,  then  placed  in  the  killing  solu- 
tion. Specimens  fixed  at  the  time  of  collection  were  preserved 

in  4  per  cent  formalin  or  70  per  cent  alcohol.  Following  fixa- 
tion all  material  was  dehydrated  by  a  butyl  alcohol  series  ac- 

cording to  Zirkle  ('30).  Usually  the  material  was  allowed  to 
remain  in  the  paraffin  oven  about  72  hours  previous  to  im- 

bedding. After  imbedding,  the  blocks  were  trimmed  and  left 
to  soak  in  water  for  48  hours,  then  sectioned.  Lichens,  usually 
thought  to  be  difficult  to  cut  in  paraffin,  are  easily  handled  with 
such  treatment  and  give  good  results.  Serial  sections  were  cut 
at  thicknesses  of  15, 10  and  5  p,  10  n  apparently  being  most  sat- 

isfactory. Practically  all  the  slides  were  stained  with  Haiden- 
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hain's  iron-alum  haematoxylin  with  a  counter  stain  of  phloxine 
(a  1  per  cent  solution  in  95  per  cent  alcohol).  Such  slides 
served  as  the  basis  of  the  morphological  studies. 

For  the  series  showing  the  ascus  development  from  young 
to  mature  stages,  small  apothecia  or  portions  of  larger  apoth- 
ecia  were  moistened  with  a  weak  solution  of  potassium  hy- 

droxide, washed  in  water,  and  mounted  in  lacto-phenol  to  which 
was  added  10-20  drops  of  1  per  cent  acid  fuchsin  and  1  drop 
of  cotton  blue  according  to  Maneval  ('36).  The  mounts  were 
crushed  slightly  to  spread  out  the  thecial  elements.  Nuclei 
often  show  clearly  after  such  treatment,  but  all  nuclear  de- 

tails illustrated  were  either  taken  from  or  substantiated  by 
similar  details  found  in  the  permanent  slides.  All  habit 
sketches  were  drawn  with  the  aid  of  a  binocular  dissecting 
microscope  at  suitable  magnifications.  An  Abbe  camera  lucida 
was  used  for  all  other  drawings. 

Measurements  expressed  in  millimeters  were  made  by  means 
of  a  micrometer  disc  inserted  in  the  17x  ocular  of  a  binocular 
dissection  microscope  calibrated  for  the  various  objectives. 
Measurements  expressed  in  microns  were  based  on  a  range  of 
sizes  secured  from  both  whole  mounts  and  permanent  slides. 
In  many  instances,  scarcity  of  material  prevented  more  than  a 
single  sample  of  each  mount,  thereby  limiting  ranges  to  two  or 
even  one  apothocium.  Additional  collections  therefore  might 
easily  modify  the  sizes  as  here  recorded.  Figures  given  in 
parentheses  indicate  a  single  exception.  Measurements  for  the 
algae  are  for  single  cells  unless  a  colony  is  specified. 

Measurements  of  the  ascus  were  taken  from  the  longest  and 
broadest  points  of  each.  In  illustrating  the  developmental 
series  the  youngest  stage  observed,  the  stage  at  wliich  the 
gelified  sheath  appears,  a  stage  of  the  developing  spores,  and 

mature  ascus  were  usually  figured.   All  asci  and 
drawn  at  a  common  mag 

ma 

terial,  the  asci  show  a  protective  gelified  sheath  varying  from 
thick  to  thin  as  shown  by  pi.  44,  fig.  99 ;  pi.  46,  fig.  136 ;  pi.  53, 
figs.  262,  267.  Such  a  sheath  apparently  is  not  of  rare  oc- 

currence in  lichens  of  the  temperate  regions  but  seems  to  be 
rarely  recorded  (cf.  Nannfeldt,  '32,  p.  68).   It  appears  to  be 
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somewhat  thicker  than  those  we  have  observed  from  the  tem- 

perate zone.  Although  the  ascus  is  a  stable  organ,  a  compari- 
son of  forms  makes  it  clear  that  more  than  agreement  of  over- 
all dimensions  is  necessary  to  establish  the  identity  of  asci. 

Ascospore  sizes  are  given  for  the  largest  to  the  smallest  noted. 

MORPHOLOGY 

The  structural  diagrams  are  figured  on  too  small  a  scale  to 
show  individual  cells,  and  consequently  the  types  of  tissue 

composing  cortex  and  medulla  are  diagrannnatic  and  stand- 
ardized. Such  figures  are  augmented  by  details  of  distinctive 

tissues  on  an  enlarged  scale.  The  terminology  has  been  based 

on  that  of  Hue  as  given  in  Smith  ('21). 
COETEX 

Intricate,  not  clearly  represented  in  our  species. 
Fastigiate,  e.  g.  in  Lecanora  Siplei  (pi.  47,  fig.  151)  and 

Buellia  floccosa  (pi.  57,  fig.  334). 

Decomposed,  not  common  but  found  in  Protohlastenia  aurea 

(pi.  52,  fig.  230). 

Pseudoparenchymatous  (plectenchymatous),  the  most  com- 
mon type  of  cortex  in  these  lichens,  varying  from  a  very  com- 
pact tissue  to  occasional  scattered  cells,  the  latter  usually 

large  and  fuscous,  e.  g.  Lecidea  cancriformis  (pi.  41,  fig.  48) 

and  Polycauliona  sparsa  (pi.  54,  fig.  281)  for  the  compact  types, 

and  Umbilicaria  rugosa  (pi.  44,  fig.  104)  and  Buellia  alho- 
radians  (pi.  56,  fig.  322)  for  the  loose,  scattered  types. 

Fibrous,  most  commonly  found  in  the  lower  cortex  as  in 

Parmelia  Coreyi  (pi.  50,  fig.  202)  and  P.  griseola  (pi.  50,  fig. 

206)  but  sometimes  found  in  the  upper  cortex  as  in  Lecidea 
Siplei  (pi.  39,  fig.  25). 

Medulla 

Felted,  the  most  frequent  type  ranging  from  very  loose  and 

arachnoid  to  more  or  less  reticulate  networks,  e.  g.  Candelari- 
ella  alhovirens  (pi.  49,  fig.  180a)  and  Protohlastenia  flava  (pi. 
52,  fig.  228). 

Cretaceous  or  tartareous,  not  found  in  our  species. 

Cellular,  e.  g.  Candelariella  chrysea  (pi.  49,  fig.  182). 
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Lower  Cortex 

Repetition  of  the  upper  cortex,  common  when  a  continuous 
cortex  is  present. 

Close  parallel  hyphae,  rare,  sometimes  fibrous  as  in  Par- 
melia  sect.  Physcioideae  (pi.  50,  figs.  202  and  206)  or  vertical 
as  in  Buellia  dendritica  (pi.  59,  fig.  362). 

Completely  lacking,  the  usual  case  in  crustose  lichens,  e.  g. 
Lecidea  capsulata  (pi.  38,  fig.  12b),  Sarcogyne  grisea  (pi.  46, 
fig.  133),  and  Buellia  flavoplana  (pi.  55,  fig.  297). 

Only  Chlorophyceae  have  been  found  as  symbionts,  although 
the  Myxophyceae  are  represented  as  free-living  algae  grow- 

ing in  patches  on  rocks  and  thalli  of  lichens  and  as  endogenous 
cephalodia  in  a  few  species.  Two  species  of  Collemaccae  have 
been  reported  from  Antarctica :  a  very  depauperate  Collema 
crispum?  by  Hooker  from  Cockburn  Island,  and  Leptogium 
puherulum  by  Hue  from  King  George  Island  in  the  South  Shet- 
lands.  In  the  austral  family  Stictaceae  where  species  with  blue- 
green  symbionts  are  abundant  in  Tierra  del  Fuego  and  the 
Falkland  Islands,  only  Sticta  endochrysea  (with  protococcoid 
symbiont)  has  been  found  at  Cape  van  Beneden,  Banco  Land, 

64° 4r  S.  As  Forssell  ('85)  and  Hue  ('11)  have  pointed  out, 
the  lichens  with  protococcoid  symbionts  seem  to  be  a  much 
older  group.  Hence  it  is  possible  that  we  are  dealing  with  a 
very  ancient  flora  which  has  survived  in  the  Antarctic  and  that 

the  more  recent  groups  with  blue-green  symbionts  have  not 
been  able  to  penetrate.  In  Marie  Byrd  Land  and  probably  in 
South  Victoria  Land,  the  species  have  been  isolated  so  long 
that  endemic  species  have  developed  but  few  new  genera.  In 
the  Arctic,  the  Collemaccae  reach  northern  latitudes  corre- 

sponding to  the  southern  latitude  of  Marie  Byrd  Land  and  are 
abundant  in  genera  and  species  even  in  East  Greenland  where 
environmental  conditions  seem  to  be  similar  to  those  of 
Graham  Land  and  Marie  Byrd  Land. 

Usually  the  algal  sjTnbiont  is  much  less  abundant  than  in 
species  of  the  same  genera  from  more  temperate  climates.  In 
many  species  the  algal  cells  are  more  or  less  scattered  through- 

out the  medulla  rather  than  organized  in  a  definite  layer  below 



BOTANY    OF    SECOND   BYKD   ANTARCTIC    EXPEDITION  OZl 

the  cortex,  as  is  the  case  with  temperate  species  in  the  same 

genera.  In  some  cases  the  assimilative  portion  of  the  thallus 
is  confined  to  the  cracks  between  the  crystals  and  scarcely 
reaches  the  outer  surface  of  the  rock.  In  the  Buelliaceae,  the 

differentiation  of  the  thallus  into  assimilative  areoles  and  non- 

assimilative  portion  (referred  to  as  hypothallus  or  prothallus 

by  some  authors)  has  been  carried  to  extremes.  The  apothecia 

are  often  borne  on  the  non-assimilative  portion  which  is  con- 
nected by  long  strands  to  the  assimilative  areolae. 

The  whole  thallus  in  proportion  to  the  apothecia  is  greatly 

reduced,  compared  with  that  of  temperate  species  in  the  same 

genus.  In  foliose  genera  Umhilicaria  is  reduced  to  small,  often 

densely  folded  rosettes  in  all  but  the  most  sheltered  positions. 
Parmelia  is  reduced  to  small  umbilicarioid  (P.  (OmpJi alodium) 

quart  a  Darb.)  or  physcioid  thalli  adnate  to  rocks  or  growing 

among  dense  tufts  of  mosses,  evidently  as  a  reaction  to  high 

wind  velocities.  Pannoparmelia  suggests  a  very  depauperate 

Pannaria.  Even  fruticose  genera  have  much  shorter  and  more 

delicate  thalli.  Alectoria  antarctica  is  prostrate  and  more  or 

less  appressed  to  the  substrate,  becoming  more  erect  in  shel- 
tered places  but  at  most  is  only  a  few  millimeters  tall.   XJsnea 

reaches  only  a  few  centimeters,  as  compared  with  several 

meters  in  the  cooler  portions  of  the  temperate  zone. 

Asexual  reproduction  by  fragmentation  is  rather  rare. 

Isidia  occur  in  C andelariella  chrysea.  Only  Parmelia  variolosa 

and  Usnea  are  sorediate,  and  even  in  these  the  small  powdery 

patches  look  suspiciously  like  attempts  at  regeneration  follow- 
ing injury  by  mites  or  other  arthropods.  A  few  bulbils  were 

noted.  Spermogonia  have  been  rarely  seen,  in  contrast  to  the 

large  number  reported  by  Hue  from  Graham  Land  Archi- 
pelago. Very  few  species  lacked  apothecia. 

Imperfect  fungi,  while  limited  in  species,  are  common.  Often 

large  groups  of  fruiting  lichens  and  mosses  were  well  covered, 

apparently  parasitized.  Rocks  and  pebbles  often  showed 

abundant  hyphal  patches.  Even  the  smallest  pebbles  only  2-3 
mm.  in  diameter  were  at  times  covered  by  fungous  hyphae. 

Hormiscium  sp.  was  usually  the  fungus  thus  observed  (pi.  62, 
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fig.  407).  In  several  cases,  prepared  slides  revealed  extensive 
patches  of  bacteria  limited  to  the  basal  regions  of  the  lichen 
among  the  material  of  the  substrate  (pi.  39,  fig.  18).  While  no 
attempts  have  been  made  to  cultivate  these  bacteria,  we  are 
reminded  of  the  interesting  observations  of  Cengia-Sambo 
(*23,  '26),  in  which  the  nitrogen-fixing  Azotobacter  was  re- 

ported growing  with  Nostoc  in  the  thalli  of  various  species  of 
Collema.  Sometimes  the  large  dark  areas  covering  mosses 
proved  to  be  species  of  Nostoc,  Rivularia,  and  Scytonema. 
A  dead  skua  gull,  placed  in  a  box  in  Antarctica,  was  con- 

sidered to  be  relatively  free  from  secondary  infection,  since  it 
was  unopened  until  it  reached  this  laboratory.  Portions  of  the 
bird,  partially  decomposed,  were  placed  in  sterile  moist  cham- 

bers at  room  temperature  and  at  9-10°  C.  in  the  refrigerator 
in  an  effort  to  determine  what  fungi  were  present.  Scopulari^ 
apsis  hrevicaulis  (Sacc.)  Bain.,  a  common  organism  in  finger- 

nails and  other  substances  containing  keratin,  developed 
abundantly  in  all  cultures  (pi.  62,  figs.,  404,  405).  Species  of 
Botrytis  (pi.  62,  fig.  406)  and  Penicillium  also  developed 
abundantly. 
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Verrucariaceae 

Thallus  crustose,  epi-  or  endophloedal  or  more  frequently 
saxicolous  or  terricolous,  ecorticate;  algae  Protococcus,  more 
rarely  Palmella  in  Staurothele  and  Thelenidia,  penetrating 
the  perithecium  which  is  simple,  erect,  sessile  or  with  the  base 
immersed,  wall  carbonaceous,  entire  or  dimidiate,  ostiole  more 

or  less  prominent  with  a  shield  in  AspidotJielium  and  Aspido- 
pyrenium;  asci  mostly  8-spored,  many-spored  in  Trimmato- 
thele;  paraphyses  early  gelified  and  evanescent  in  one  tribe, 
persistent  in  the  other;  ascospores  variable  in  color  and 
septation. 

Only  Verrucaria  (spores  simple)  and  Thelidium  (spores 

2-4-celled)  have  been  reported  from  the  Antarctic.  Eight 
species  of  the  former  from  the  Antarctic  Archipelago  and  two 
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(perhaps  three)  species  of  the  latter  are  here  reported  from 
Marie  Byrd  Land. 

THELIDIUM 

Thelidium  Massalongo,  Framm.  Lich.  15.  1855. 
Phragmothele  Clements,  Gen.  Fung.  39.  1909. 
The  type  species  was  not  designated.  Of  the  four  species 

originally  placed  here,  Clements  &  Shear,  Gen.  Fung.  288. 
1931,  chose  T.  amylaceum  Mass.  Phragmothele  was  based  on 
P.  papular e  (Fr.)  Clem. 

Thallus  crustose,  simple,  ecorticate,  poorly  developed  and 
often  with  the  perithecia  sessile  on  the  crustose  thalli  of  other 
lichens;  algae  Protococcus;  perithecia  simple,  horny,  carbo- 

naceous, partly  immersed  or  sessile ;  paraphyses  early  gelified 
and  evanescent;  asci  saccate,  8-spored;  ascospores  ellipsoid 
or  ovoid,  hyaline  or  dark,  2-4-celled,  commonly  with  a  large 
oil  droplet. 

Two  of  our  Antarctic  species  agree  with  the  generic  descrip- 
tions of  Thelidium,  except  as  to  the  color  of  the  spores  which 

are  dark  and  the  cells  often  of  unequal  size.  While  these  dif- 
ferences may  warrant  the  creation  of  a  new  genus,  we  prefer 

to  leave  these  species  in  Thelidium,  as  Verrucaria,  Polyhlastia, 
and  Staurothele  also  contain  both  colored  and  hyaline  spores. 

Thelidium  inaequale  Dodge  &  Baker,  sp.  nov. 

PI.  38,  figs.  1-5. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Donald 

Woodward,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  D.  Stancliff 
DW-5. 

Areolae  assimilcontes  minutae,  granulares,  gelifactae,  eremeae,  evanescentes;  algis 
protococcoideis  hyphisque  paucis. 

Perithecia  90-170  x  90-145  /i,  abundantia,  irregulariter  elongata  vel  hemispherica, 
sessilia  sed  nonnumquam  subtus  attenuata,  appressa,  sajcieola,  sparsa  vel  gregaria, 
nigra,  gelifacta  madefacta,  pseudoparenchymatica,  cellulis  pachydermaticis ;  hypo- 
thecium  paraphysesque  non  visa;  asei  30-38  x  21-23  jx,  irregulares^  saccati,  e  basi 
orientes;  aporae  octonae,  10-13  X  5-7  /a,  uniseptataej  obtusae,  constrictae,  una  ex 
cellulis  ma j  ore  quam  altera,  obscurae. 

Assimilative  areolae  microscopic,  rather  gelatinous,  granu- 
lar, cream-colored,  consisting  only  of  algae  abundant  although 
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small,  and  occasional  hyphae,  probably  evanescent  as  the  gran- 
ules are  rare  on  portions  of  the  rock  where  the  perithecia  are 

abundant. 

Perithecia  90-170  x  90-145  m,  distributed  over  areas  of  sev- 
eral square  centimeters,  abundant,  sessile  but  sometimes  more 

or  less  basally  attenuated,  closely  attached  to  rocks,  scattered 
or  in  clusters  but  never  in  very  close  contact,  black,  dull,  rather 

gelified  when  moist,  of  thick-walled  pseudoparenchymatous 
cells ;  hypotheclum  not  extensive ;  asci  apparently  rising  from 

the  center  of  the  base;  paraphyses  not  seen;  asci  30-38  x 
21-23  [1,  8-spored,  very  irregular,  saccate  without  a  sheath  or 

with  a  very  thin  one ;  ascospores  10-13  x  5-7  p,  2-celled,  blunt, 
slightly  to  much  constricted  at  the  septum,  one  cell  frequently 
larger  than  the  other,  dark. 

On  biotite-sericite  and  sericite-orthoclase  schist. 

Mabie  Byrd 

Wade,  S.  Corey  4-  0.  D.  Stancliff  DW-5;  Lichen  Peak,  P.  Siple  4-  S.  Corey  73-10. 

Thelidium  Caloplacae  Dodge  &  Baker,  sp.  nov. 

PL  38,  figs.  6-10. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Donald 

Woodward,  P.  Siple,  F.  A.  Wade,  8.  Corey  &  0.  D.  Stancliff 
DW-4. 

imineraa 

carbonacea,  laevia  (sub  lente  irregularia)  ;  ostiola  non  bene  evoluta,  mums  20-50  /i 

crassitudine;  cortex  10-40  Mj  cellulis  magnis,  pachydermaticis,  obscure  brunueis  vel 

nigris,  media  parte  10-15  (i  crassitudine,  pseudoparenchymatica,  leptodermatica, 

strato  interiore  cellulis  parvis  numerosis  ad  ostiolam  periphyses  gignentibus;  ostiola 
asci 

3-4  u,  bicellulares,  brunneae 

Perithecia  sessile  on  tlie  host,  thallus  or  base  slightly  im- 

mersed, up  to  150  M  in  diameter,  subspherical,  black,  carbo- 
naceous, macroscopically  appearing  smooth,  microscopically 

somewhat  irregular,  ostiole  poorly  defined,  small,  central,  wall 

20-50  M  thick ;  cortex  10-40  \x  thick,  of  large  thick-walled  cells, 

dark  brown  to  black,  middle  layer  10-15  n  thick,  of  lighter- 

colored,  thin-walled  pseudoparenchyma,  innermost  layer  lin- 

ing the  perithecial  cavity,  of  numerous  small  cells,  better  de- 

\ 
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veloped  near  the  ostiole  where  they  fray  out  into  more  or  les 
periphysis-like  structures ;  thecium  basal,  paraphyses  absent 
asci  42-50  x  15 with  a  prominent  sheath 

many-spored ;  spores  6.5-7  x  3-4  n,  2-celled,  not  constricted  at 
the  septum,  more  or  less  pointed  to  blunt,  brown. 

Parasitic  on  the  thalli  of  Gasparrinia  Siplei  and  Kuttlin- 
geria   rufa,   growing   over   biotite   sericite    and    orthoclase- 
sericite-siderite  schist. 

The  systematic  position  of  this  species  is  uncertain,  as  it  is 
not  clear  whether  the  algae  in  the  vicinity  of  the  perithecia 
belong  to  the  parasite  or  to  the  host.  If  the  latter  view  is  cor- 

rect, it  may  belong  in  Amphisphaeria  Ces.  &  Ntrs. 

Marie  Eykd  Land:  Edsel  Ford  Range,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

S.  Corey  7SW-6. 

typ 

Thelidium  parvum  Dodge  &  Baker,  sp.  nov. 
PI.  62,  figs.  393-395. 

Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull  Peak, 
P.  Siple  (&  8.  Corey  72W-4. 

Thallua  minimus,  hypliia  brunneis,  2-4  ix  diametro;  algis  Scytonema  et  Proto- 
coccus,  ccllulis  ad  12  n  diametro, 

Perithecia  ad  50  x  55  /*,  subsphaerica,  parva,  obscure  brunnea,  ostiolata,  muro  sub- 
aspiTO,  7-10  fi  crassitudine,  eellulis  compactis,  obscuria,  pacliydermaticis,  isodiam- 
etricis;  paraphyses  deaunt,  deliquescentea ;  asci  28-31  x  10-12  ̂ ,  subbasales,  elon- 
gati,  subclavati,  cvaginati ;  ascosporae  octonae,  7.5-9  x  3-3.5  n,  uniseptatae,  cellula 
una  majore  obtusociue,  altera  minora,  subacuta,  hyalinae. 

Non-assimilative  parts  lacking,  assimilative  thallus  ex- 
tremely reduced,  hyphae  slightly  brownish,  2-4  p  in  diameter, 

surrounding  miscellaneous  algae  principally  Scytonema  and 
Protococcus  with  cells  up  to  12  [i  in  diameter.  Sometimes  a  few 
colonies  of  bacteria  are  present. 

Perithecia  up  to  50  x  55  p,  subspherical,  small,  very  incon- 
spicuous dark  brown,  ostiolate  above,  wall  somewhat  rough, 

7-10  M  thick,  of  compact  dark  cells,  thick-walled,  isodiametric ; 
no  paraphyses  seen,  probably  deliquescing  early,  leaving  geli- 
fied  slimy  strands  among  the  asci  which  are  28-31  x  10-12  [i, 
more  or  less  limited  to  the  basal  region,  elongate,  somewhat 
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clavate,  8-spored,  without  a  gelified  sheath ;  ascospores  7.5-9  x 
3-3.5  p,  2-celled,  not  constricted  at  the  septum,  one  cell  larger 
and  blunt  at  the  end,  the  other  smaller,  more  pointed,  each 
cell  uninucleate,  hyaline. 

The  symbiotic  relations  and  hence  the  systematic  position  of 

this  species  are  puzzling.  The  fungous  hyphae  seem  to  be  in- 
volving two  groups  of  algae,  either  as  parasites  or  symbionts 

and  growing  over  the  thallus  of  Parmelia  variolosa,  on  sandy 
loam  from  leucogranite.  As  in  T.  Caloplacae,  we  have  pre- 

ferred to  leave  this  species  with  the  lichens  until  more  is 
learned  of  its  life  history. 

Makie  Byrd  Land  :  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  4"  S.  Corey  7gW-4. 

Lecideaceae 

Thallus  crustose,  simple  or  with  effigurate  margins,  con- 
tinuous, areolate  to  squamulose  (in  Lecidea  sect.  Psora)  and 

dwarf-fruticose  (in  Sphaerophoropsis),  attached  to  the  sub- 
strate by  the  hyphae  of  the  hypothallus  or  of  the  medulla  with- 

out differentiated  rhizinae,  often  decorticate,  ecorticate,  or 

with  an  incomplete  cortex  of  fasciculate  thick-walled  hyphae, 
never  pseudoparenchjTnatous ;  algal  layer  of  Protococcus  cells, 

rarely  producing  many  cells  in  a  colony  before  the  wall  dis- 
appears, giving  somewhat  the  appearance  of  a  Gloeocapsa; 

medulla  loosely  woven  with  basal  layer  not  differentiated  or 
suggesting  the  structure  of  the  upper  cortex.  Apothecia  round, 
sessile,  occasionally  immersed  or  with  a  very  short  stalk,  with 
parathecium  hyaline  or  carbonaceous,  not  surrounded  by  an 
amphithecium  nor  including  medullar  tissue;  hypothecium 
hyaline  to  carbonaceous;  paraphyses  usually  simple,  but 

branched  in  most  of  our  Antarctic  species,  either  free  or  im- 

bedded in  a  gel ;  asci  usually  8-spored,  only  exceptionally  with 
fewer  than  8  in  Mycohlastus  and  Megalospora,  or  more  (16-32 
in  a  few  species  of  Lecidea  and  Bacidia);  ascospores  usually 
hyaline,  rarely  brown  (RMzocarpon),  of  a  variable  number  of 

cells,  with  or  without  a  gelified  sheath.  Spermagonia  im- 
mersed, spermatia  elongate-ellipsoidal  to  cylindrical. 
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KEY  TO  ANTARCTIC  GENERA 

Spores  unicellular   Lecidea 

Spores  2-celled,  under  30  /i  long. 
Spores  without  a  conspicuous  sheath,  long,  hyaline   Catillaria 

Spores  with  a  conspicuous  sheath,  hyaline  or  "brown   Catocavpon 
Spores  several-celled,  usually  finally  muriform,  with  a  conspicuous  sheath   

Bhizocarpon 

LECIDEA 

Lecidea  Acharius,  Meth.  Lich.  32.  1803. 
No  type  species  was  designated. 
Tliallus  crustose,  simple,  continuous,  areolate,  verrucose  or 

squamulose  (in  sect.  Psora),  attached  to  the  substrate  by 
hyphae  of  the  hypothallus  or  of  the  medulla,  without  true 
rhizinae,  ecorticate  or  with  a  thin  cortex,  sometimes  sorediose, 
very  rarely  with  true  soralia  or  cephalodia;  algae  Protococcus. 
Apothecia  round  or  angled  by  mutual  pressure,  exceptionally 
slightly  elongate,  immersed,  sessile  or  very  short-stalked,  with 
hyaline,  colored,  or  black  paratheclum  of  closely  woven  hyphae, 
epithccium  bright  or  black;  hypothecium  hyaline,  colored  or 
carbonaceous;  paraphyses  unbranched  in  most  temperate 
species  but  often  branched  in  the  Antarctic  ones,  with  more 
or  less  thickened  and  capitate  tips,  free  or  imbedded  in  a  gel ; 
asci  usually  8-,  rarely  16-,  spored;  ascospores  hyaline,  uni- 

cellular, small,  spherical,  ovoid,  ellipsoid  or  allantoid,  straight 
or  somewhat  curved  with  a  thin  wall  (or  thickened  with  more 
or  less  of  a  sheath  in  the  Antarctic  species).  Spenuogonia  im- 

mersed with  a  dark  mouth,  spherical,  spermatia  short-cylindric 
to  filiform,  straight  or  curved. 

This  large  genus  of  the  cold  and  temperate  zones  is  usually 
divided  into  three  sections  often  recognized  as  genera: 
Eulecidea,  tliallus  simple,  parathecium  carbonaceous;  hypo- 

thecium either  carbonaceous  or  hyaline,  of  the  colder  regions ; 
Biatora,  thallus  simple,  parathecium  and  hypothecium  never 
carbonaceous,  varying  from  hyaline  to  colored,  of  the  tem- 

perate regions;  and  Psora,  thallus  squamose,  margin  effig- 
urate,  parathecium  either  colored  or  black,  mostly  in  the 
warmer,  semiarid  regions.  Of  these,  two  species  of  Psora  have 
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been  reported  from  the  Antarctic  Archipelago,  five  species  of 
Biatora  from  Louis  Philippe  and  Graham  Lands  and  twelve 
species  of  Eulecidea,  of  which  two  have  been  found  in  South 
Victoria  Land,  the  rest  from  the  Antarctic  Archipelago. 

KEY  TO  ANTARCTIC  SPECIES 

Thallus  not  effigurate,  uniform, 

Apothecia  bright-colored,  not  carbonaceous   BIATORA 
Thallus  flesh-color   i,  lavae 
Thallus  white   L.  poeciloderma 
Thallus  yellowish,  granulose   ,   L.  theiochroa 

Thallus  pale  straw-color^  areolate. 
Margin  of  thallus  black   Z.  monocarpa 
Margin  of  thallus  concolorous   L.  acervuUgera 

Apothecia  black,  carbonaceous   eulecidea 
Thallus  deep  grayish,  brown  or  fuscous. 

Spores  less  than  10  fi;  hypothecium  hyaline;  thallus  fusco-rufous   
  ,   L.  hrunneoatra 

Spores  more  than  10  m. 

Apothecia  1  mm.  or  more, 
Thallus  thick,  hypothecium  black   L.  atrohrunnea 
Thallus  thin,  poorly  developed   ■   i.  fuscoatra 

Apothecia  loss  than  1  mm.;  thallus  0.4r-0.5  mm. 
Thallus  grayish   L.  cinericia 
Thallus  brownish   L,  rufonigerrima 

Thallus  citrine  drab  to  pale  olive  buff   I,  BlacTchurni 
Thallus  white  to  pale  yellowish,  sometimes  stained  ferruginous  when  grow- 

ing over  ferriferous  rocks. 
Apothecia  over  2  mm.  in  diameter   L,  auriculaia 
Apothecia  up  to  1.5  mm.  in  diameter   L,  cancriformis 
Apothecia  1  mm.  or  less  in  diameter. 

Hypothecium  dark  fuscous  to  brown. 

Spores  10-16  x  5-8  fi;  hypothecium  100-150  /a. 
Cortex  not  differentiated;   apothecia  0.315  mm.;   thecium  60  /i; 

paraphyses  0.5-1.5  /x,  tips  2  /x   L.  ecorticata 
Cortex  30-60  /x;  apothecia  0.6-1.0  mm. 

Thecium  100-120  /x;  paraphyses  5-6  /x,  tips  not  thickened   
  L.   cremoricolor 

Thecium  140-160  fi]  paraphyses  3  /x,  tips  furcate   L.  sciatrapha 
Spores  7.5-10  ̂   long;  epithecium  K  green. 
   * 

Spores  2-3  /x  in  diameter;   thecium  30-40  ft;  asci  ehort-clavate, 
base  not  attenuate,  24-28  (-32)  x  12.5-14  /x   L.  Coreyi 

Spores  5-6  /x  in  diameter ;  thecium  60  /x   L,  rupicida 
Spores  6-8.5  /x  long;  epithecium  K  green. 

Spores  1.7-2.5  /x  in  diameter. 
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Asci  25-42  ;x,  inflated  above,   attenuate  below;   hypothecium 
100  M  with  long  strands  penetrating  the  medulla   

  L.  cancriformis 

Asei   (37-)   52-60  fi,  not  inflated;   hypothecium  60-70  fi,  not 
penetrating  the  medulla   Z.  Blackburni 

Spores  3.5-5  ̂   in  diameter;  asci  23-31  x  6-9  m   -Z-  Pairiei 

Hypothecium  hyaline. 

Spores  10-20  fi  long. 

Spores  3-5  /t  in  diameter;  asci  (20-)32-40  x  12.5-16  /x;  thecium 

60-70  /x;  epithecium  K  green   L,  Wadei 

Spores  5-8.5  /i  in  diameter, 

Paraphyses  1.0-1.5  fi,  not  capitate;  epithecium  K-;  asci  30-44 
X  14-16(-20)  M   L.  Byrdii 

Paraphyses   0.75-1.0  /t,  capitate;    epithecium  K  green;    asci 

(41-)48-62(-70)  X  15-18  ̂    L.  Siplei 

Paraphyses  3-4  fi,  not  capitate    -L.  ehumea 

Spores  7-11  fi  long. 

Spores  5-6  jx  in  diameter;  epithecium  K-;  thecium  55-60  fi. 

Apothecia  0.3-0.5  mm.;  spores  8-10  fx  long   L.  rupicida 

Apothecia  0.675  mm.;  spores  10-11  fi  long   X.  Byrdii 

Spores  3-5  /x  in  diameter;  epithecium  K  green. 

Thecium  50-60  (-70)  fi;  apothecia  0.225  mm.;  paraphyses  0.75- 

1-1.5  fi,  not  capitate   L.  capsulata 

Thecium  70  /i;  apothecia  0,60  mm.;  paraphyses  1.6-2.5  /x,  capi- 

tate, heads  4-5  fi   L.  Stancliffi 

Thallus  offigurate;  apothecia  black;  hypothecium  hyaline   psora 

Thallus  cupreous  to  dark  chestnut,  non-assimilative  thallus  slightly  devel- 
oped, fibrillose   L,  placodiiformis 

Thallna  light  yellow  to  light  chestnut,  with  a  broad  black  non-assimilative 
border   L,    physciella 

Lecidea  Siplei  Dodge  &  Baker,  sp,  nov. 

PL  39,  figs.  22-28 ;  pi.  63,  fig.  410. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull  Peak, 

P.  Siple  S  8.  Corey  72W-4. 
diametro 

crrucosae 

solo  una  cum  muscis;  cortex  10-30  fi  craasitudine,  hyphis  periclinalibus,  extremis 

emortuia  gelifactis  amorphisque;  stratum  gonidiale  ad  85  /*  craasitudine,  cellulis 

singulis  10-11  /*  diametro;  medulla  ad  450  ̂   crassitudine,  hyphis  reticulatim  laxeque 

intertextis;  stratum  basale  non  bene  evolutum,  paullo  densius  obscuriusque. 

am 
flexis,  irregularitor  spherica,  sparsa  vel  grogaria,  carbonacea,  marginibus  10-20  ̂ , 

0-40 

hypothecium linum 
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filamentosam  cellulis  t^nuibus  laxe  implexis  ad  100  ii  crassitudme  mcrgcns,  totam 

super  medullam  arcolarum;  thecium  50-100  /*  altitudine;  paraphyses  0.75-1.0  m> 

apicibus  inflatis,  1-1.5  /x,  raro  ramosi,  graciles,  septati,  epithecium  ad  15  /x  cras- 

situdine,  carbonaceum ;  asci  (41-)48-62(-70)  X  15-20(-22)  m,  elongati,  graciles, 

elavati,  conspicue  vaginati;  aseoaporae  octonae,  10-14  x  5.0-8.5  /i,  hyalinae,  late 
ellipsoideae,  rara  subovoideae,  unicellulares. 

Thallus  more  or  less  continuous  over  areas  of  a  few  mm. 

to  1.5  cm.,  broken  up  into  areolae  up  to  1.8  mm.,  crustose  with 

secondary  cracks,  granulose  to  verrucose,  gelified  when  wet, 

white  or  grayish,  on  soil  with  mosses ;  cortex  10-30  p  thick,  of 
periclinal  hyphae,  the  outer  ones  dying,  becoming  gelified  and 

amorphous ;  algal  layer  up  to  85  \x  thick,  cells  occurring  singly, 
10-11  \\  in  diameter ;  medulla  up  to  450  m  thick,  of  reticulate 

hyphae  loosely  interwoven;  basal  cortex  scarcely  differenti- 
ated, here  and  there  slightly  denser  and  darker. 

Apothecia  up  to  0.9  mm.  in  diameter,  convex  at  maturity, 
often  with  inrolled  margins  when  young,  irregularly  spherical, 

sessile,  scattered  or  gregarious,  carbonaceous ;  exciple  10-20  p, 
of  dark  f  astigiate  cells ;  parathecium  20-40  m,  of  dark  f  astigiate 
or  isodiametric  cells,  thinning  below  and  merging  with  the 

thalline  cortex ;  hypothecium  50-70  m  thick,  of  hyaline  pseudo- 

parenchyma,  not  thinning  laterally,  basally  passing  into  a  fila- 
mentous medulla  of  very  fine,  loosely  arranged  cells  for  about 

100  \i  before  merging  with  the  coarser  reticulate  medulla  of  the 

assimilative  areolae ;  thecium  50-100  \x  high ;  paraphyses  0.75- 

1.0  p,  expanding  to  1-1.5  \i  at  the  tips,  rarely  branched,  fine, 

septate,  apices  delicately  inflated,  united  into  a  carbonaceous 

layer,  small  bits  of  which  often  cling  to  the  outer  surfaces, 

heads  small,  gelified,  not  darkened,  epithecium  up  to  15  p  thick, 

carbonaceous;  asci  (41-) 48-62 (-70)  x  15-20(-22)  m,  8-spored, 

elongate,  slender,  clavate  with  a  conspicuous  gelified  sheath ; 

ascospores  10-14  x  5.0-8.5  p,  hyaline,  broadly  ellipsoid  to  some- 
what ovoid,  1-celled. 

On  loose  sandy  soil  from  biotite-sericite,  sericite-orthoclase 

schist,  and  orthoclase-sericite-siderite  schist. 

Marie  Byrd  Land:  Edsel  Ford  Range,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

Wade,  S.  Corey  #  0.  D.  Stancliff  DW-1,  DW-3 ;  StancUflf  Mt.,  P.  SipU  #  S.  Corey 

7£A-1;  Skua  Gull  Peak,  P.  Siple  4-  S.  Corey  72W-4,  type;  Lichen  Peak,  P.  Siple  4- 

S.  Corey  73-3,  73-4,  73-7. 
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Lecidea  Wadei  Dodge  &  Baker,  sp.  nov.     PL  39,  figs.  18^21 
Type:  Marie  Byrd  Land,  Mt.  Rea-Cooper,  P.  Siple,  F.  A 

Wade,  S.  Corey  &  0.  T).  Stancliff  R-6. 

parvus gelif actus  madef actus,  albus  vel  pallide  stramineo-flavua;  cortex  superior  evanes- 
cens,  paucis  cellulis  obscuris  relictis,  superficie  thalli  catervis  cellularum  emortuarum 
tocta:  stratum  gonidiale  variabile,  coloniis  compactis,  numerosis.  sDarsis:  medulla 

e,  hyphis  circa  1  /*  diametro,  reticulatim  laxeque 
evolutum,  TObamorDhum  crelifaciumnufi  cum  bnptPT 

©xtraneis. 

Apotliecia  circa  0.675  mm.,  raro  ad  0.9  mm.  diametro,  irregulariter  hemisplicrica, 
juventuto  applanata,  sessilia,  sparsa  vel  gregaria,  carbonacea;  paratbecium  20- 
30  II  craasitudine,  paucis  cellulis  fastigiatis,  exteris  obscuris,  cum  epithecio  mer- 
gens;  hypothecium  20-30  fi,  hyalinum,  hyphis  tenuibus,  compactis,  basaliter  cum 
medulla  mergeiia;  thecium  ad  60  /i  altitudinej  paraphyses  0.75-1.0  fi,  apicibus  ad 
2  M  diametro,  tenuissimi,  vaginati,  epithecium  8-10  /i  crassitudine,  KOII   addito 
viridescens,  obscuri;  asci  32-40  x  12.5-16  m,  obtuse  clavati,  apicibus  vaginatis; 
ascoaporae  octonae,  11-14  x  3-5  ̂ ,  elongato-ellipsoideae,  juventuto  subspheticae, 
vaginatae,  hyalinae,  unicellulares. 

m 

Thallus  scant,  only  a  few  mm.  in  diameter,  inconspicuous,  on 
soil  among  mosses,  areolate  to  granulose,  gelified  when  moist, 
white  to  pallid  straw  yellow;  upper  cortex  poorly  represented 
by  occasional  dark  fastigiate  cells,  rarely  more  than  one  cell 
thick,  outer  surface  usually  decorticate,  covered  by  extensive 
masses  of  dead  cells ;  algae  in  compact  groups  in  the  upper 
portions  of  the  thallus,  surrounded  by  hyphae  more  closely 
united  than  in  the  medullar  tissue,  numerous ;  medulla  up  to 
150  u  thick,  of  loosely  reticulate  hyphae  about  1  p  in  diameter ; 
basal  cortex  not  differentiated,  but  with  a  distinct  basal  zone 
from  40  to  300  [i  thick,  structure  indistinct,  almost  amorphous, 
perhaps  gelified,  in  the  upper  portions  with  a  few  medullar 
hyphae  which  can  still  be  traced,  abundantly  packed  with 
clumps  of  bacteria  and  a  few  algae. 

Apothecia  about  0.675  mm.,  rarely  up  to  0.9  mm.  in  diameter, 
irregularly  hemispheric,  flatter  when  young,  sessile  on  the  as- 

similative thallus,  scattered  or  gregarious,  carbonaceous; 
parathecium  20-30  m  thick,  of  a  few  fastigiate  cells,  darkened 
on  the  outside,  merging  with  the  epithecium;  hypothecium 
20-30  [1  thick,  hyaline,  of  slender  compact  hyphae,  not  thinning 
laterally,   basally  uniting  with   the  medulla  which  is  truly 
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reticulate  and  filamentous ;  thecium  up  to  60  n  tall ;  paraphyses 

0.75-1.0  M  in  diameter,  expanding  above  to  2  n,  covered  by  a 
sheath  but  the  sheath  not  much  darkened  nor  expanded  at  the 

tip,  very  slender,  septate,  unbranched  or  branched,  the  whole 

forming  a  rather  gelified  mass;  epithecium  8-10  \i,  turning 

green  with  KOH,  dark  j  asci  32^0  x  12.5-16  m,  8-spored,  bluntly 
clavate  at  maturity  with  a  well-developed  apical  sheath  j  asco- 

spores  11-14  x  3-5  p,  nearly  spherical  when  young,  elongate- 
ellipsoidal  at  maturity,  covered  with  a  delicate  sheath  which  is 

more  prominent  in  immature  spores,  hyaline,  unicellular. 
Among  mosses  on  loose  sandy  loam  from  leucogranite. 

L  J 

Marie  Byrd  Land:  Edsel  Ford  Range,  Mt,  Rea-Cooper,  P.  Siple,  F.  A.  Wade, 

5.  Corey  ̂   0,  D.  StancUff  B-8, 

Lecidea  capsulata  Dodge  &  Baker,  sp.  nov. 

PI.  38,  figs.  11-17. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Stancliff , 

P.  Siple  S  S.  Corey  72A-2. 

Thallus  sparsus  in  areis  1-3  cm.  diametro,  saxicola,  floccosua  vel  arachnoideu3, 

plus  minusve  continuus;  areolae  ad  0.45  mm.  diametro,  irregulares,  albae  vel  *' car- 
tridge buff '^  aut  ochraceae  a  saxia  ferriferia  tinctae;  cortex  deest  vel  paucia  cellulia 

faatigiatia  relictia;  atratum  gonidiale  ad  50  /i  craasitudine,  coloniis  parvia  pauciaque, 

sparsia;  medulla  hypMs  laxe  reticulatimque  contexta,  1  /t  diametro;  atratum  basale 
non  evolutum. 

Apothecia  ad  0.225  mm.  diametro,  irregulariter  circularia,  applanata  vel  concava, 

marginata,  juventute  aubcyathiformia,  aesailia,  sparaa,  nigra,  nitida;  parathecium 

ad  40  (i  craasitudine,  cellulia  magnia  fuacis  pachydermaticia,  hypothecium  thecium- 
que  circumdana;  hypothecium  ad  30  /i  craasitudine,  hyalinum  vel  subobacurum, 

hyphia  tenuibua  periclinalibus  pachydermaticia ;  thecium  ad  70  ̂   altitudine;  para- 
pliyaea  0.75-1.5  ^  diametro,  septati,  ramosi  insuper,  tenuea,  flexuosi,  vaginati,  epi- 

thecium 5-8  II,  obseurum,  KOH  addito  vireecens;  asci  (26-)  30-42  x  12-16  /x,  brevea, 

late  clavati,  vaginati;  aacosporae  octonae,  7-11  x  3—4.5  /i,  hyalinae,  ellipsoideae, 
vaginatae,  unicellulares. 

Thallus  scattered  over  areas  1-3  cm.  in  diameter,  on  rocks, 
floccose  to  araclmoid  and  more  or  less  continuous  or  of  sepa- 

rate areolae  scattered  over  the  rock,  individual  areolae  up  to 
0.45  mm.  in  diameter,  irregular  in  shape,  white  to  cartridge 
butf  or  stained  by  rust  from  the  rocks ;  upper  cortex  evanescent 
except  for  an  occasional  group  of  fastigiate  cells ;  algal  layer 
up  to  50  M  thick,  of  small  and  few  scattered  colonies ;  medulla  of 
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loose  reticulate  hyphae  about  1  p  In  diameter  which  are  slightly- 
more  compact  and  abundant  around  the  algae ;  no  basal  layer 
differentiated. 

Apothecia  up  to  0.225  mm,  in  diameter,  irregularly  circular, 
flat  or  concave  with  a  margin,  especially  so  when  young,  almost 
cyathiform,  sessile  on  the  assimilative  thallus,  scattered,  black 
and  shining ;  parathecium  highly  developed,  up  to  40  \i  thick, 
entirely  surrounding  the  thecium  and  hypothecium,  of  large 
fuscous  thick-walled  cells  in  a  palisade,  forming  the  cortex  as 
well,  basally  distinct  from  the  medulla  which  is  more  compact 
below  the  apothccium  but  with  the  cells  no  larger  in  diameter ; 

hypothecium  up  to  30  p  thick,  even,  thinning  somewhat  lat- 
erally  and  merging  into  the  parathecium;  thecium  up  to  70  \i 

tall ;  paraphyses  0.75-1.5  p  in  diameter,  septate,  branched  often 
more  than  once  near  the  tip,  slender,  slightly  flexuous  with 
a  thin  sheath,  neither  much  expanded  nor  darkened  at  the ■ 

tip,  epithecium  5-8  n,  dark,  turning  green  with  KOH;  asci 
(20-) 30-42  X  12-16  p,  8-spored,  short,  broadly  clavate  with  a 
conspicuous  gelified  sheath  which  is  distinct  from  an  early 

stage ;  ascospores  7-11  x  3^.5  n,  hyaline,  ellipsoidal  with  a  con- 
spicuous gelified  sheath. 

The  specimen  from  Mt.  Rea-Cooper  has  apothecia  up  to 
0.65  mm,  but  agrees  microscopically  and  grows  on  leucogranite. 

On  biotite-sericite,  sericite-orthoclase  schist,  quartzite,  and 
leucogranite. 

Marie  Byrd  Land:  Edsel  Ford  Eange,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

Wade,  S.  Corey  ̂   0.  D.  Stancliff  DW-S,  BW-5;  Mt.  Stancliflf,  P.  Siple  #•  S.  Corey 

7SA-1,  7SA-2,  type;  Lichen  Peak,  P.  Siple  #  S.  Corey  73-10;  Chester  Mts.,  P.  Siple 
4-  S.  Corey  97 AS;  Mt.  Rea-Coopcr,  P.  Siple,  F.  A.  Wade,  S.  Corey  4-  0.  D.  Stancliff 
E7. 

LEcmEA  Coreyi  Dodge  &  Baker,  sp.  nov.      PI.  40,  figs.  29-34. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  S  S.  Corey  73-6. 
Thallus  paucis  mm.  diametro,  bene  evolutua,  tenax^  gelifactus  madefaetus,  ir- 

regularitcr  areolatus,  saxicola,  albidus;  cortex  collulis  fastigiatis,  non  continuus, 

saepe  cum  strato  cellularum  emortuarum  aut  funiculis  amorphis  plus  minusve  peri- 

clinalibus;  stratum  gonidiale  55-60  ̂ i  crassitudine,  coloniis  minutis  sparsisque,  eel- 
lulls  7-8  ̂   diametro;  medulla  hyphis  laxe  reticulatimque  implexis^  stratum  basale 
non  bene  evolutum,  simile  cortici  sed  crassius. 
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Apothecia  ad  0.50  mm.  diametro,  subspherica,  convexa,  sessilia,  singula  vel  eaespi- 

tosa,  carbonacea,  nigra;  parathecium  ad  200  m  crassitudine,  cellulis  fuscia  pachy- 

dermaticis,  ad  5  /x  diametro;  hypotliecium  inconspicuum,  10-20  fi  crassitudine  cum 

parathecio  continuum,  cellulis  pseudoparenehymaticis;  thecium  30-40  ii  altitudine; 

paraphyses  1-2.5  p,  diametro,  apieibus  ad  2.5  /i,  pachydermatici,  septati,  ramosi  vel 

non-ramosi,  vaginati,  capitibua  non  obscuris  vel  incrustatia,  epithecium  5-8  /i, 

nigrum^  KOH  addito  viridescens;  asci  24-28 (-32)  X  12.5-14  ̂ ,  parvi,  breve  elavati, 

vagina  non  prominente;  ascosporae  octonae,  monostichaej  elongato-ellipsoideae,  late 

vaginatae,  7.5-10  x  2-3  /*. 

Thallus  scant,  a  few  mm.  at  most  in  diameter,  well  developed, 

tough,  gelified  when  moistened,  irregularly  areolate,  on  rocks, 
whitish ;  cortex  of  f astigiate  cells,  not  continuous,  often  with  a 

conspicuous  layer  of  dead  cortical  cells  covering  the  outer  sur- 

fa(^,  seemingly  built  of  amorphous  strands,  more  or  less  peri- 
clinal;  algal  layer  55-60  \x  thick,  of  small  scattered  colonies, 
cells  7-8  \i  in  diameter ;  medulla  of  loosely  reticulate  hyphae ; 
basal  layer  not  morphologically  distinct  from  the  cortex, 
although  frequently  a  few  layers  thicker. 

Apothecia  up  to  0.50  mm.  in  diameter,  subspherical  in  out- 
line, convex,  not  flattened,  sessile  on  the  assimilative  areolae, 

single  to  closely  clustered  and  heaped,  carbonaceous,  black; 

parathecium  up  to  200  m  thick,  of  heavy-walled  fuscous  cells  up 

to  5  p  in  diameter  in  a  conspicuous  concentric  palisade,  dis- 

appearing abruptly  below  into  the  thinner-walled  hyaline  cells 

of  the  medulla ;  hypothecium  inconspicuous,  10-20  n  thick,  con- 

tinuous with  the  parathecium,  of  thick-walled  fuscous  cells 

nearly  isodiametric ;  thecium  30-40  n  high ;  paraphyses  1-2.5  \\ 

in  diameter,  expanding  slightly  to  2.5  \x  at  the  tips,  thick-walled, 
septate,  branched  or  unbranched,  gelified  sheath  prominent, 

tips  not  darkened  or  incrusted;  epithecium  5-8  \x  thick,  dark 

turning  green  with  KOH ;  asci  24-28  (-32)  x  12.5-14  m,  8-spored, 

small,  short-clavate,  especially  at  maturity,  sheath  not  promi- 

nent ;  spores  monostichous,  7.5-10  x  2-3  \x,  elongate-ellipsoidal 
with  a  broad  sheath. 

On  coarse-  or  fine-grained  crypto-crystalline  pinkish-gray 

granite,  sericite-orthoclase  schist,  and  arkosic  sandstone. 

Maeie  Byrd  Land:  Edsel  Ford  Range,  Liehen  Peak,  P.  Siple  4-  S.  Corey  73-6, 
Wade 

McK-S,  McK-5. 
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Lecidea  Byrdii  Dodge  &  Baker,  sp.  nov.       PI  40,  figs.  39-41. 
Type:   Marie   Byrd   Land,    Edsel   Ford   Range,    Garland 

Hershey  Ridge,  P.  Siple  S  S.  Corey  5-2. 
ThalluB  parvuSj  sparsus,  crustosus,  areolatus,  albidusj  cortex  non  evolutus,  super- 

ficies thalli  strato  cellularum  emortuarum  ad  20  /a  crassitudine  tecta;  algae  protococ- 
coideae,  ad  12  fx  diametro,  coloniis  magnis  per  totum  thallum  diapositis;  medulla 
typhis  tenuibus  circa  2  /i  diamotro  reticulatim  dispositis,  sub  apotheciis  verticaliter 
et  plus  minusve  parallele  dispositis;  vstratum  basale  non  evolutum. 

Apothecia   ad   0.675   mm.   diametro,   irregularia,  pulvinata,   sessilia,  nigra,   car- 

Iiyph 
hypothec 

diametro,  apicibus  non  inflatis,  soritati.  raro  ramosi 
thecium 

tenuiter  vaginati;   aacosporae  octonae,  10-11  x  5-6  fi,  late  ellipsoideae,  apicibua 
obtusis,  juventute  conspicue,  maturitate  tenuiter,  vaginatae. 

Thallus  a  few  mm.  in  diameter,  scattered,  scant,  crustose, 
areolate,  whitish,  closely  attached  to  the  rock;  upper  cortex 
lacking,  the  outer  surface  protected  by  a  layer  of  dead  cells 
as  much  as  20  m  thick;  algae  Protococcus,  cells  up  to  12  p  in 
diameter  abundant,  in  large  colonies  throughout  the  areolae ; 
medulla  of  slender  hyphae  about  2  m  in  diameter,  closely  anas- 

tomosed in  loosely  woven  strands,  near  the  surface  hyphae 
more  coarsely  reticulate  and  apparently  devoid  of  contents, 
medullar  hyphae  below  the  apothecia  more  or  less  parallel  and 
vertical;  lower  cortex  not  differentiated. 

Apothecia  up  to  0.675  mm.  in  diameter,  irregularly  circular 
in  outline,  pulvinate,  sessile,  black,  carbonaceous ;  parathecium 
not  differentiated  beyond  a  few  cells  which  merge  with  the 
marginal  cells;  hypothecium  20-30  p  thick,  not  tapering,  of 
slender,  closely  reticulate  hyphae,  hyaline;  thecium  40-60  \x 
tall;  paraphyses  1-1.5  n  in  diameter,  tips  not  expanded,  sep- 

tate, rarely  branched,  with  a  thin  gelified  sheath  and  black 
incrustations  adhering  to  the  outer  surfaces,  epithecium  5-8  p, 
carbonaceous,  rough;  asci  30-44  x  14^20  p,  8-spored,  broadly 
clavate,  blunt  on  the  ends,  with  a  small  gelified  sheath ;  asco- 
spores  10-11  x  5-6  m,  broadly  ellipsoid,  ends  blunt,  surrounded 
by  a  hyaline  sheath  which  is  especially  prominent  on  the  young 
spores  but  decreases  with  maturity. 
Marie  Byrd  Land:   Edsel  Ford   Range,   Garland   Hershey  Eidge,   P.    Siple   ̂  

B,  Corey  S-i. 
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Lecidea  ecorticata  Dodge  &  Baker,  sp.  nov. 

PI.  40,  figs.  35-38. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Rea-Cooper, 

P.  Siple,  F.  A.  Wade,  S.  Corey  £  0.  D.  Stancliff  B-7(l). 

Thallus  minimus,  0.5  mm.  diametro,  pustularis,  irregulariter  areolatus,  gelifactus 

madef actus,  albus  vel  dilute  olivaceo-alutaceus ;  cortex  non  evolutus;  algae  paucae, laxa,  hyph 

cellulia  f  astigiatis  obscuris. 
xaxa. 

ad 

tenuescens,  5-10  /t;   hypotliecium  ad   150  (i,  o^bscurum,  pseudoparenchymaticum ; 
thecium  ad  60  ii  altitudine ;  paraphysea  0.5-1.5  ft.  crassitudine,  graciles,  apicibus  ad 

amosi  vel  non  ramosi 
um 

aginatae 

Thallus  small,  not  more  than  0.5  mm.  in  diameter,  pustular, 

irregularly  areolate,  gelified  when  moist,  white  to  pale  olive 

buff ;  upper  cortex  not  differentiated ;  algae  few,  scattered  near 

the  upper  surface ;  medulla  of  loose  reticulately  woven  hyphae ; 
basal  cortex  of  darkened  fastigiate  cells  sometimes  extending 
into  the  medulla  up  to  30  p. 

Apothecia  up  to  0.315  mm.  in  diameter,  concave  when  young 

to  slightly  convex  at  maturity,  often  with  a  slight  rim,"  mostly 
scattered,  sessile  on  the  assimilative  thallus ;  parathecium  dis- 

tinct up  to  25  M,  tapering  to  5-10  \i  at  the  point  of  convergence 
with  the  epithecium ;  hypothecium  up  to  150  p,  tapering  slightly 

from  the  center  to  the  margin,  dark,  more  or  less  pseudo- 

parenchymatous ;  thecium  about  60  p  tall ;  paraphyses  0.5-1.5  m, 
slender,  slightly  expanded,  the  tips  sometimes  up  to  2  p,  not 

darkened,  branched  or  unbranched  with  prominent  sheath,  the 

whole  rather  gelified,  brownish,  epithecium  8-10  p  thick,  dark ; 

asci  40-48  x  19-22  m,  8-spored,  bulbous  with  a  somewhat  at- 
tenuate base,  sheath  prominent  from  early  stages ;  ascosporea 

10-14  X  5-7  p,  ellipsoidal  to  ovoid  with  a  distinct  hyaline  sheath, 

hyaline,  unicellular. 
On  coarse-grained  gray  granite. 

Makie  Byrd  Laj^d:  Edsel  Ford  Range,  Mt.  Eea-Cooper,  P.  Siple,  F.  A.  Wade, 

S.  Corey  &  0.  B.  Stancliff  B-7,  JB-7  (1),  type. 
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Lecidea  Stancliffi  Dodge  &  Baker,  sp.  nov. 
PI.  40,  fig.  42 ;  pi.  41,  figs.  43-45. 

Typo:  Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 
P.  Siple  &  S.  Corey  73-10. 

Thallus  parvus,  3-4  mm.  diamctro,  plus  minusve  areolatus,  albus  vel  cremeo- 
alutaccus;  cortex  ad  40  m,  cellulis  obscuris  fastigiatia  irregularibus,  saepe  strato 
eellularum  emortuarum  ad  40  n  crassitudino  tectus;  stratum  gonidiale  50-170  yi 
crassitudiiie,  cellulis  coloniisque  aubverticaliter  dispositis;  medulla  ad  650  m  eras- hypl stratum  basale  non  evolutum  sed 

hyphis  medullaribus  inferis  subobseuris,  non  pachydermatiscens. 
Apotliecia  ad  0.6  mm.  diametro,  circularia,  applanata,  marglnata  vel  emarginata, 

grog olutum 
ecium 

altitudine;  paraphyscs  1.5-2.5  fi,  apicibus  obseuris,  4-5  ft,  septati,  ramosi,  rare  non 
ramosi,  pachydcrmatici,  epitlieciuni  ad  10  n  craasitudine,  obscurum,  subgelifactum, 
KOH  addito  dilute  vircacens  j  asci  36-45  x  14-15  fi,  lateclavati;  aacosporae  octonae, 
(7~)  8-1 0.5  X  3.5-5  (-6)  /x,  ovoidcac  vel  subsphcricao,  vaginatae. 

Thallus  3-4  mm.  in  diameter,  scant,  compact,  more  or  less 
areolatc,  white  to  cream-buff;  upper  cortex  up  to  40  \x  thick, 
of  darkened  fastigiate  cells,  at  most  a  few  rows  deep  and  ir- 

regularly distributed,  often  covered  by  a  conspicuous  layer  of 
dead  cortical  cells  as  thick  as  40  p ;  algal  layer  50-170  m  thick, 
individual  cells  and  small  colonies  more  or  less  vertically  ar- 

ranged; medulla  up  to  650  M  thick,  of  loosely  reticulate  hyphae ; 
basal  layer  not  developed  but  the  medullar  hyphae  somewhat 
darkened,  not  thickened. 

Apothocia  up  to  0.6  mm.  in  diameter,  more  or  less  circular, 
usually  flattened,  with  or  without  a  differentiated  margin, 
closely  gregarious  or  heaped,  black,  shining;  parathecium  not 
differentiated  beyond  a  few  cells  merging  with  the  margin; 
hypothecium  up  to  30  p,  hyaline,  not  tapering,  of  thin-walled 
more  or  less  periclinal  hyphae  closely  united ;  thecium  up  to 
70  \i  tall ;  paraphyses  1.5-2-5  m,  expanding  to  4-5  \x  above,  sep- 

tate, branched  or  rarely  unbranched,  thick-walled,  heads  with 
darkened  outer  caps,  epithecium  up  to  10  \x  thick,  dark,  slightly 
gelified,  turning  slightly  greenish  with  KOH;  asci  36-45  x 
14-15  p,  8-sporod,  broadly  clavate;  ascospores   (7-)8-10 
5-5 (-6)  \x,  ovoid  to  subspherical,  with  a  prominent  sheath. ' 
On  cemented  particles  of  crypto-crystalline  gray  granite  and 
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weathered  coarse  pinkish  or  gray  granite  or  on  sericite-ortho- 
clase  schist. 

Maeie  Byrd  Land:  Edael  Ford  Eange,  Lichen  Peak,  P.  Siple  ̂   S.  Corey  73-10, 

type;  Mt.  Rea-Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  #■  0.  D.  Stancliff  R-7 ;  Mt. 

Grace  McKinley,  P.  Siple,  F.  A.  Wade,  S.  Corey  ̂   0.  D.  Stancliff  McK-8. 
J 

Lecidea  cancrifomiis  Dodge  &  Baker,  sp.  nov. 

PL  41,  figs.  46-52 ;  pi.  63,  fig.  409. 
Type :  South  Victoria  Land,  Queen  Maud  Mts.,  Scudder  Mt., 

86° 03'  S.,  150° 40'  W.,  Q.  A.  Blackburn,  R.  8.  Russell  Jr.  <& 
S.  D.  L.  Paine  QM-6(2). 

Thallus  areolatus,  ad  0.5  mm.  latitudine,  funiculis  plura  apothecia  gerentibus, 

griseo-albiduSj  gelif actus  madef actus,  irregularis,  plus  minusve  verrucosus;  cortex 

2-8  /x  crassitudine,  bruaneus;  cellulis  parvis  f  astigiatis  ad  2  /i  diametro  et  strato  cel- 
lularum  emortuarum  ad  40  ii  diametro;  stratimi  gonidiale  ad  100  ft  crassitudine, 
cellulis  protococcoideis  ad  10  fi  diametro;  medulla  ad  1200  /i  crassitudine,  hyphis  ad 
2  }x,  ad  basim  verticaliter,  insuper  reticulatim,  dispositis, 

Apothecia  ad  1.5  mm.,  irregularia,  saepe  angulata,  eonvexa  vel  pulvinata,  emar- 
ginata,  gregaria,  nigra,  carbonacea,  basi  constricta;  parathecium  paucis  cellulis  in 
cortice  mergens;  hj^othecium  ad  100  /x  crassitudine,  irregulariter  in  medtiUam  ad 
450  fjL  penetrans,  cellulis  pacliydermaticis,  2  ̂   diametro,  obscure  f  useo-brunneis,  sub- 
parallelis,  verticaliter  dispositis;  thecium  ad  70  fx  altitudine;  paraphyses  1.0-1.5 
diametro,  capitibus  3,0-4.0  /x  diametro,  non  ramosi  vel  ramosi,  pachydermatiei, 
septati,  epithecium  ad  10  fi  crassitudine,  carbonaceum,  superficie  irregulari,  KOH 

addito  virescens;  asei  25-42  x  8-12  /i,  subtus  attenuati,  superne  inflati;  ascosporae 
octonae,  subfaaclculatae,  6.5-7.5  x  1.7-2.5  /t,  ellipsoideae,  una  apiee  subacuta. 

Thallus  up  to  0.5  mm.  wide,  usually  in  long  strands  bearing 
several  apothecia,  areolate,  grayish  white,  gelified  when  moist, 
irregular  in  shape,  more  or  less  verrucose,  small  and  incon- 

spicuous in  comparison  with  the  apothecia;  upper  cortex  2-8  \x 
thick,  brownish,  of  small  fastigiate  cells  up  to  2  n  in  diameter 
which  terminate  the  hyphae  of  the  medulla,  with  a  thick  layer 
of  dead  cells  on  the  surface  up  to  40  jj  thick ;  algal  layer  up  to 
100  n  thick,  of  protococcoid  cells  up  to  10  \\  in  diameter ;  medulla 
up  to  1200  \x  thick,  of  reticulately  arranged  hyphae  up  to  2  p 
in  diameter,  more  or  less  vertical  toward  the  base  of  the  are- 

olae; lower  cortex  not  differentiated. 

Apothecia  up  to  1.5  mm.  in  diameter,  irregularly  circular  be- 
coming angled  by  mutual  pressure,  convex  to  pulvinate,  emar- 

ginate,  abundant,  gregarious,  black,  carbonaceous,  constricted 
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at  the  base,  subsessile  to  substipitate  on  the  areolae;  para- 
thccium  of  a  few  cells  which  merge  laterally  with  the  marginal 
cortex;  hypothecium  up  to  100  \i  thick,  extending  irregularly 
into  the  medulla,  occasionally  as  much  as  450  [i,  of  dark  fuscous 
brown  cells  about  2  ̂j  in  diameter,  more  or  less  parallel  and 

vertical ;  thecium  up  to  70  p  tall ;  paraphyses  1.0-1.5  p,  expand- 
ing to  heads  3.0-4.0  p  in  diameter  which  are  hyaline  and  in- 

crusted  with  carbonaceous  fragments  unbranched  or  branched, 

thick-walled,  septate,  epithecium  about  10  m  thick,  carbo- 
naceous, surface  irregular,  turning  green  with  KOH;  asci 

25-42  X  8-12  ̂ 1,  8-spored,  attenuate  below,  inflated  above,  giving 
a  bulbous  appearance  to  the  mature  ascus;  ascospores  sub- 
fasciculate,  6.5-7.5  X  1.7-2,5  m,  ellipsoidal,  one  end  sometimes 

pointed. 
On  coarse-grained  granite  weathering  reddish  brown,  and 

on  fine-grained  gray  granite. 4 

Kino  Edward  VII  Land:  Rockefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple,  F.  A, 

Wade,  S.  Corey  ̂   0.  7).  Stamliff  EW-S, 

South  Victoria  Land  :  Queen  Maud  Mts.,  Scudder  Mt.,  Station  9,  86**  03'  S.,  150** 
40'  W.,  Q,  A.  BUu^kburn,  E,  S.  Russell  Jr.  ̂   S.  D.  L.  Paine  QM-2,  QM-6  (1),  (S), 
type,  (S),  (4)  ;  N.E.  Durham  Point,  east  portal  Thorne  Glacier,  Q,  J.  Bladchurn^ 

E.  S.  Eussell  Jr.  ̂   S.  D.  L.  Paine  QM-3(84),  QM-4(8S). 

Lecidea  Blackbumi  Dodge  &  Baker,  sp.  nov. 

PI.  41,  figs.  53-56. 
Type:  South  Victoria  Land,  Queen  Maud  Mts.,  Scudder 

Mt.,  86° 03'  S.,  150° 40'  W.,  Q.  A.  BlacJchurn,  R.  8.  Russell  Jr. 
d  S,  D.  L.  Paine  QM-6(2). 

Hypothallus  paucis  obscuris  funicuUs  hypharum  irregularum ;  cortex  medullaque 

non  evoluta,  areas  4-5  mm.  diametro  dendritice  tegens;  areolae  assimilantes  ad 
0.75  mm.  diametro,  irregulares,  moUes  vel  gelifaotae  madefactae,  pallide  olivaceo' 

alutaceae  vel  citrino-ravae;  cortex  10-18  /i,  eellulis  parvis  fastigiatis  dilute  vel  ob- 
scure brunneis,  strato  denso  amorpho  cellularum  emortuarum  ad  20  /i  crassitudine 

tectus;  stratum  gonidiale  80-100  jm  crassitudine,  eellulis  ad  15  fi  diametro  corifertis; 
medulla  ad  850  pL  crassitudine,  hyphis  1-1.5  fi  diametro  reticulatim  dispositis,  cir- 
cum  algas  densius ;  stratum  basale  non  evolutum. 

Apotliecia  0.2  X  0.5  mm,  aut  ad  0,5  mm.  diametro,  irregulariter  elliptica  vel  cir- 
cularia,  plus  minusve  applanata,  marginata,  sessilia,  conferte  gregaria  sparsave, 
nigra,  subnitida;  parathecium  paucis  eellulis  in  corticem  mergens;  cortex  marginalis 

bene  evolutus,  ad  25  /*  crassitudine,  eellulis  magnis  isodiametricis  carbonaceis ;  hy- 
pothecium 60-70  /x,  fusco-bninneum,  ad  margines  tenuescens,  pseudoparenchyma- 
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ticum  cellulis  pachydermaticis ;  thecium  50-90  /t  altitudine ;  paraphyses  1  ii,  capiti- 
bus  ad  3  p.,  obscuris,  non  incrustatis,  non  ramosi  vel  ad  apices  ramosi,  epithecium 

8-12  fi,  carbonaceum,  asperum,  KOH  addito  vlrescens;  asci  (37-)52-60  x  9-11  fi, 

elongato-clavati,  non  abrupte  inflati  ut  in  Lecidea  cancriformi;  ascosporae  6.5-8.5 
X  2-2.5  n,  ellipsoideae,  apicibus  rotundatis. 

Non-assimilative  portion  represented  by  a  few  black  strands 
composed  of  dark,  irregular  hyphae,  not  distinguished  morpho- 

logically into  cortex  and  medulla,  dendritic,  extending  over 

areas  4-5  mm.  in  diameter ;  assimilative  portion  up  to  0.75  mm., 
irregularly  areolate,  soft  to  gelified  when  moist,  pale  olive  buff 

to  citrine  drab;  cortex  10-18  \i  thick,  of  several  layers  of  small 
fastigiate  cells,  light  to  dark  brown  in  the  outer  layers,  the 
whole  covered  by  a  layer  of  dead  cells,  amorphous,  up  to  20  \i 

thick;  algal  layer  80-100  \i  thick,  cells  up  to  15  p  in  diameter, 
abundant  and  closely  packed;  medulla  up  to  850  |j  thick,  of 

slender  hyphae  1-1.5  n  in  diameter  reticulately  arranged,  more 
compactly  about  the  algae ;  lower  cortex  absent. 

Apothecia  0.2  x  0.5  mm.  or  up  to  0.5  mm.  in  diameter,  irregu- 
larly elliptical  to  circular  in  outline,  more  or  less  flattened  with 

a  distinct  margin,  sessile,  closely  crowded  or  scattered,  black, 

somewhat  shining ;  parathecium  consisting  of  a  few  cells  merg- 
ing with  the  marginal  cortex  which  is  well  developed,  up  to 

25  [1  thick,  of  large  isodiametric  cells,  carbonaceous,  fusing 

with  the  epithecium  above  and  the  thalline  cortex  below ;  hypo- 
thecium  60-70  p,  fuscous  brown,  slightly  tapering  from  the 
center  to  the  margin,  of  thick-walled  pseudoparenchyma ; 
thecium  50-90  \i  tall ;  paraphyses  1  n,  heads  up  to  3  \i,  darkened, 
without  incrustations,  unbranched  or  branched  near  the  apex, 

epithecium  8-12  p  thick,  carbonaceous,  rough,  turning  green 
with  KOH;  asci  (37-)52-60  x  9-11  \i,  8-spored,  long,  slender- 
clavate,  expanding  gradually  from  the  attenuate  base  and  not 

abruptly  as  in  Lecidea  cancrif ormis ;  ascospores  6.5-8.5  x 
2-2.5  M,  ellipsoidal,  slender,  with  rounded  ends. 

On  fine-grained  gray  and  pinkish  granite. 

South  Victoria  Land  :  Queen  Maud  Mts.,  Durham  Point,  northeast  portal  Thome 

Glacier,  Q.  A.  Blaclcburn,  B.  S.  Eus^ell  Jr.,  S.  D.  L.  Paine  QM-4  (83)  ;  Scudder  Mt., 
W 

(2),  type,  (3),  (4). 
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Lecidea  Painei  Dodge  &  Baker,  sp.  nov.     PI.  41,  figs.  57-62. 
Type :  South  Victoria  Land,  Queen  Maud  Mts.,  Scudder  Mt. 

(B),  Station  9,  86°03'  S.,  150°4{y  W.,  Q.  A.  Blackburn,  R.  S. 
Russell  Jr.  S  S,  D.  L.  Paine  QM-2. 

ans.  Dlus  nunusve 

compactior,  mollis  gelifactusque  madef actus,  griseo-albidus ;  cortex  ad  12  fi,  fastigia- 

ypl 

ifi^lari   cellularum   cmortuanun 

situdine  tectus;  algae  sub  cortice  coloniis  paxvis  sparsis,  cellulis  ad  8  /x  diametro; 
medulla  hyphis  1-3  n  diametro,  in  funiculis  compactis  magnis  laie  reticulatimque 
dispositis ;  cortex  inferior  deest  aut  paucis  cellulia  obscuris  f aatigiatis  ut  in  cortice 
Buperiori. 

Apothecia  ad  0.27  mm.,  parva,  irregulariter  cireularia,  emarginata,  convexa, 
sparsa  vel  gregaria,  sessilia,  nigra,  carbonacea;  cortex  marginalia  ad  35  /i,  car- 
bonaceus,  pscudoparenchymaticus,  cellulis  pacliydermaticis  aplce  in  epitliwio  mer- 
gons ;  liypothecium  ad  20  n,  griseum  vel  f uscum,  cellulis  parvis,  irregulariter  pseudo- 
parenchymaticis  ad  margines,  subtemiescens  j  thecium  ad  50  fx  altitudinc;  para- 
pliyses  0.75-1.0  n  diametro,  recti  neque  inflati  ncque  obscuri,  non  ramosi  aut  raro 
ramosi,  tenuiter  vaginati,  epithecium  5-10  fi,  irregulare,  carbonaceum,  KOII  addito 
viresccns;  asci  23-31  x  6-9  p.,  breves,  obtuse  clavati,  apicibus  vaginatis;  ascosporae 
octonac,  6-6.5  x  3.5-5  n,  ovoideae  vel  breviter  ellipsoideae,  hyalinae,  vaginatae. 

Tliallus  up  to  2  mm.  in  diameter 
more 

areolate,  arachnoid  to  more  compact,  soft  and  gelified  when 
moist,  dull  grayish-white ;  upper  cortex  as  much  as  12  \i  thick, 
of  the  enlarged  and  darkened  terminal  cells  of  the  medulla, 
fastigiately  arranged,  not  continuous  as  in  Lecidea  cancri- 
formis  and  L.  Blachhurni,  hut  of  larger  cells  up  to  4  n  in  diame- 

ter, usually  not  more  than  a  few  cells  thick,  the  whole  covered 
by  a  more  or  less  irregular  layer  of  dead  cells  25-30  p  thick  at 
its  best  development ;  algae  in  scattered  colonies  below  the  cor- 

tex, cells  up  to  8  M ;  medulla  extensive,  of  slender  liyphae  1-3  ̂ i 
in  diameter,  closely  packed  in  large,  loose  reticulate  strands ; 
lower  cortex  lacking  or  occasionally  represented  by  scattered 
dark  fastigiate  cells  as  in  the  upper  cortex. 
Apothecia  up  to  0.27  mm.,  small,  irregularly  circular, 

emarginate,  convex,  numerous,  scattered  or  closely  grouped, 
sessile  on  the  thallus,  black,  carbonaceous ;  marginal  cortex  up 
to  35  |j  thick,  carbonaceous,  of  thick-walled  pseudoparenchyma, 
merging  at  the  top  with  the  epithecium,  below  thinning  out  and 
finally  disappearing :  hypothecium  about  20  u,  gravish  to  f us- 
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cous,  of  small  irregularly  pseudoparenchymatous  cells,  taper- 
ing slightly ;  thecium  up  to  50  \i  tall ;  paraphyses  0.75  to  1  m  in 

diameter,  straight,  tips  neither  expanded  nor  darkened,  un- 
branched,  rarely  branched,  with  a  narrow  sheath,  epithecium 

5-10  \i  thick,  irregular,  carbonaceous,  turning  green  with 
KOH ;  asci  23-31  x  6-9  p,  8-spored,  short,  bluntly  clavate  with 
a  fairly  prominent  gelified  sheath  over  the  top;  ascospores r 

6-6.5  X  3.5-5  [1,  hyaline,  short-ellipsoid  or  ovoid  with  a  con- 
spicuous hyaline  sheath. 

On  granitic  sandy  loam. 
i 

South  Victoria  Land  :  Queen  Maud  Mts.,  Scudder  Mt.  (B),  Station  9,  86°  03'  S., 
150M0'  W.,  Q.  A,  Blaelclurn,  E.  S.  Eussell  Jr.  ̂   S.  B.  L.  Paiw  QMS,  type. 

CATILLABIA 
w 

Catillaria  Massalongo,  Richerche  Auton.  Lich.  78.  1852. 

The  type  species  is  C.  chalyheia  (Borrer)  Mass.  (C.  lutosa 

(Mont.)  Mass.).  Originally  included  in  the  genus,  it  was  re- 
duced to  synonymy  with  C.  Philippaea  by  Massalongo  in  1856. 

C  concreta  Mass.  belongs  in  Bhisocarpon. 

Thallus  crustose,  endo-  or  epilithic,  simple  or  with  effigurate 

margins,  attached  to  the  substrate  by  the  hyphae  of  the  prothal- 
lus  and  the  medulla,  not  corticate;  algae  Protococcus  (cells 
in  colonies  suggesting  Gloeocapsa  in  some  species  of  sect. 

Biatorina).  Apothecia  circular,  immersed  to  sessile,  with  hya- 
line, colored,  or  black  parathecium,  without  amphithecium,  epi- 

thecium concave  or  convex,  light  or  dark-colored ;  hypothecium 
hyaline,  colored  or  black;  paraphyses  not  or  sometimes 

branched,  tips  capitate,  free  or  immersed  in  a  gel;  asci  8- 
spored;  spores  usually  small  (under  30  p),  hyaline,  ovoid,  ellip- 

soid, or  elongate  and  bacilliform,  straight  or  curved,  finally 
2-celled  with  thin  wall  and  thin  septum,  without  a  sheath. 
Spermogonia  ellipsoidal  to  flask-shaped,  spermatia  straight  or 
slightly  curved. 

The  genus  is  usually  divided  into  two  sections:  Biatorina, 
with  hyaline  or  colored  parathecium  and  hypothecium;  and 

Eucatillaria,  with  carbonaceous  parathecium  and  hypothe- 
cium. These  sections  were  originally  described  as  genera  by 

Massalongo  and  are  frequently  so  considered.    Of  our  five 
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Antarctic  species  here  reported  for  the  first  time,  two  belong 
in  Biatorina,  and  three  in  Eucatillaria. 

KEY  TO  ANTARCTIC  SPECIES 

Hypothecium  dark  brown  to  black;  asci  under  50  m;  spores  under  15  fi  long   
EUCATILLARIA 

Paraphyses  capitate  with  a  smooth  dark  cap;   thallus  small,  arachnoid  to 
areolate,  gelified . . ,    <7. cremea 

Paraphyses  with  slightly  expanded  hyaline  tips  2  >i  long;  thallus  granulose, 
not  gelified   C.  granulosa 

Paraphyses  not  capitate,  highly  gelified;  thallus  large,  floecose  to  calcareous 
occoaa when  dry,  gelified  when  moist   ,   C.  fi 

Hypothecium  hyaline  or  very  light  brown;  asci  over  54/*;  spores  over  15  m  long; 
paraphyses  capitate   biatorina 

Paraphyses  with  conspicuous  gelified  sheath;  thallus  scant,  grayish  over  a 
conspicuous  reticulate  hypothallua;   thecium  80-90  /i,  epithecium  dark 
   C  inconspicua 

Paraphyses  with  slightly  gelified  sheath;  thallus  abundant,  indeterminate, 
somewhat  arachnoid,  cream-colored;  hypothallus  not  developed;  thecium 
50-60  fi  tall,  epithecium  light   C.  arachnoidea 

Catillaria  cremea  Dodge  &  Baker,  sp.  nov. 

PI  42,  figs.  68-71. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 

Peak,  P.  Siple  &  S.  Corey  72W'8. 
diamet 

saxorum 

male  evolutus,  in  marginibus  rimisque  areolarum  paucis  cellulis  obscurioribus  fas- 
am 

ad  7  M  in  coloniis  spherieis,  protococcoideis;  medulla  liyphis  laxe  reticulatis  con- 
texta;  stratum  basale  50-75  /i,  cellulis  compactioribus,  brunneis  obscurius,  irrcgu- 
lariter  dispositis,  non  fastigiatis. 

Apothecia  ad  0.35  mm.  diametro,  irregularia,  applanata,  sparsa,  emarginata, 
rare  subconcava,  sessilia,  nigra;  parathecium  ad  50  /i  crassitudine,  nigrum,  car- 
bonaccum,  hypothecio  mergens;  hypothecium  ad  75  fx  crassitudine,  obscure  brun- 
neum  vel  carbonaccum;   thecium  circa  50  /i  crassitudine ;   paraphyses  0.75-1.0  /x. ramos 

ominente 

3-4 

Assimilative  thallus  thinly  diffused  over  1  cm.,  slightly 
arachnoid  to  areolate  and  fairly  deeply  cracked,  gelified  when 
moist,  white  to  cream,  often  rusty  and  discolored  from  the  sub- 
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strate ;  cortex  poorly  developed,  sometimes  with  a  few  darker 
fastigiate  cells  appearing  in  the  cracks  and  on  the  sides  of  the 

■  ■  '  w 

areolae,  amorphous  over  the  tops  of  the  areolae;  algal  layer 
65  p  thick,  cells  protococcoid,  up  to  7  n  in  diameter,  in  more  or 
less  spherical  colonies;  medulla  simple,  of  loosely  reticulate 

strands ;  basal  cortex  50-75  \i,  of  more  compact  cells,  darker 
brown,  irregularly  arranged,  not  fastigiate. 

Apothecia  up  to  0.35  mm.  in  diameter,  irregular  in  outline, 
flattened,  scattered,  emarginate,  sometimes  slightly  concave, 
sessile  on  the  areolae,  black;  parathecium  up  to  50  \i  thick, 
black,  carbonaceous,  merging  with  the  hypothecium  which  is 
up  to  75  M  thick,  light  to  dark  brown  and  carbonaceous ;  thecium 

about  50  M  thick ;  paraphyses  0.75-1.0  \i,  expanding  to  1.5-2.5  n 
at  the  heads,  even,  smooth  on  the  outer  surfaces  of  the  heads ■ 

with  a  dark  cap,  mostly  unbranched,  somewhat  flexuous, 

slender,  epithecium  about  10  n,  dark;  asci  31-37  x  12-15  p, 
short,  broadly  clavate,  especially  when  mature,  sheath  rather 

j)rominent,  8-spored;  ascospores  fasciculate  (vertically  aligned 
at  maturity),  11-14  x  3-4  \i,  uniseptate,  long,  slender-ellipsoi- 

dal, sometimes  with  truncate  ends. 
On  dark  greenish  gray  slate. 

Makie  Btrd  Land:  Edsel  Ford  Eange,  Skua  Gull  Peak,  P.  Siple  ̂   S.  Corey 

72W-8y  type. 
I 

Catillaria  floccosa  Dodge  &  Baker,  sp.  nov. 

PI.  42,  figs.  63-67. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Kange,  Skua  Gull 

Peak,  P.  Siple  S  S.  Corey  72W-2. 
Thallus  bene  evolutus,  floccosus  vel  calcarcus  siccatus,  gelifactus  pustularisque 

madef actus,  albidus  vel  viridescens ;  cortex  male  evolutus,  catervia  sparsis  cellu- 
larum    obscurarum    fastigiatarum;    stratum    gonidiale    circa    150    /i    craasitudine, 

■ 

coloniis  dispersis,  cellulis  6-7  /i  diametro;  medulla  ad  300  ix  craasitudine,  hyphia 
tenuissimis  reticulatim  dispoaitia,  compactioribua  ad  algas;  stratum  baaale  15  ̂  

craasitudine,  simile  cortici.    Cephalodia  cum  algia  nostocaceis   sub  strato  basali 
abundanter  dispersa. 

Apothecia  ad  0.35  mm.,  frequenter  circa  0,20  mm.,  aessilia,  irregularia,  convexa, 

in  columnis  thalli,  sparsa,  nigra,  nitida;  parathecium  10-12  ̂   crassitudine,  nigrum; 

hypothecium  ad  20  ̂ t,  cellulis  nigris,  plus  minusve  reticulatim  dispositis;  thecium 

50-70  /x  crassitudine;  paraphyses  1.5-2  /i  diametro,  cellulis  brevibus  crassis  brun- 
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neis  gelifactis,  apicibus  vix  inflatis,  epithecium  4-5  p,  obscurum;  asci  29-48 

y  12-16  /x,  elongati,  apicibus  vaginatis;  sporae  octonae,  11.5-15  x  3.5-6.5  /i, 

uniseptatae,  non  constrictae,  alia  cellula  obtusa  vel  obtusior  quam  altera,  acuta. 

Assimilative  portions  of  thallus  well  developed,  on  rock  or 

among  loose  gravel  and  mosses,  covering  areas  of  several 

centimeters,  floccose  to  calcareous  when  dry,  gelified  and  pus- 

tular when  moist,  white  to  greenish  from  an  abundance  of  in- 
cluded algae;  cortex  evanescent,  represented  by  groups  of 

dark  fastigiate  cells  variable  in  size,  scattered  here  and  there 

over  individual  pustules ;  algal  layer  about  150  n  thick,  of  scat- 
tered colonies,  cells  6-7  \i  in  diameter;  medulla  up  to  300  \i 

thick,  of  very  delicate  hyphae  in  a  loose  net,  mostly  exposed 

at  the  surface,  better  developed  and  more  compact  about  the 

colonies  of  algae;  basal  layer  identical,  with  scattered  dark 

cortical  cells  but  continuous,  about  15  \i  thick.  Cephalodia  with 

Nostoc  abundant  on  the  under-side  of  the  basal  layer. 

Apothecia  up  to  0.35  mm.  in  diameter,  usually  about 

0.20  mm.,  sessile,  capping  the  pillars  of  the  assimilative 

portions,  irregular,  convex,  scattered  and  irregular  in  dis- 

tribution, black,  shining;  parathecium  10-12  \i  thick,  black; 

hypothecium  up  to  20  \i,  not  much  diminished  laterally,  merg- 
ing with  the  parathecium,  of  dark  compact  cells  more  or  less 

reticulately  arranged ;  thecium  50-70  \i  thick ;  paraphyses  1.5- 
2[im  diameter,  of  short  thick  brownish  cells,  not  very  distinct 

as  they  are  highly  gelified,  tips  scarcely  inflated,  epithecium 

4^5  M,  dark ;  asci  29-48  x  12-16  [i,  8-spored,  elongate,  the  apex 

pointed,  covered  with  a  fairly  prominent  sheath ;  spores  11.5- 
15  X  3.5-6.5  [1,  uniseptate,  not  constricted,  one  cell  usually  blunt 
or  blunter  than  the  other  which  is  either  distinctly  pointed  or 

tapering. 

On  loose  sandy  loam  from  coarse-grained  gray  granite, 

granodiorite,  and  fine-grained  dike. 
King  Edward  VII  Land:  Eockefeller  Mts.,  Mt.  Helen  Wa*hingtoii,  P.  Siple, 

F.  A.  Wade,  S.  Carey  #  O.  D.  Stancliff  nW-7. 
Marie  Byrd  Land:  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  ̂   S.  Corey 

7SW-2,  type,  72W-14;  Lichen  Peak,  P.  /Stp?^  ̂   S.  Corey  73-3,  73-4,  73-7 ;  Cliester 

Mts.,  P.  Siple  4-  S.  Corey  97A-1,  97A-2;  Mt.  R«a-Cooper,  P.  Siple,  F.  A.  Wade, 

S.  Corey  ̂   0.  D.  Staru-Uff  R-4,  B-6,  B.-2  (sterile)  ;  Mt.  Donald  Woodward,  P.  Siple, 

F.  A.  Wade.  S.  Corev  cf-  0.  D.  Stancliff  BW-1. 
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Catillaria  granulosa  Dodge  &  Baker,  sp.  nov. 

PL  43,  figs.  78-83. 
Type :  King  Edward  VII  Land,  Rockefeller  Mts.,  Mt.  Helen 

Washington,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0,  B.  Stancliff 
HW-10. 

ThaJlus  ad  11  mm.  diametro;  areolae  assimilantes  0,05-0.15  mm.  diametro,  granu- 

losae,  parvae,  numerosac,  aJbidae  vel  ravae,  ecorticatae;  algae  protococcoideae,  ad 

8  /4  diametro,  rarissimae,  in  toto  thallo  sparsaej  medulla  hyphis  obscure  brunneis 

fuscisve,  irregulariter  sparsis,  amorpha,  coloniis  bacteriorum  interspersis. 

Apotheeia  0.1-0.33  mm.  diametro,  plerumque  parva,  singula  vel  caespitosa,  fusca 

nigrave,     subconcava,    excipulo    tenuissimo ;     amphithecium    deest ;     parathecium 
25-40 

tenchymaticum 

50-60  /t  altitudine;  paraphysea  1  fi  diametro,  apicibus  ad  2  fi,  liyalini,  epithecium 

10-20  fi,  brunneum,  gelif actum;  asci  40-44  x  (12-)  15-18  fi,  late  clavati  insuper, 

basaliter  eonstricti;  ascosporae  11-12  x  5-6  pi,  ellipsoideae,  una  ex  cellulis  majore, 

ovoidea,  hyalinae. 

Thallus  over  areas  up  to  11  nun.  in  diameter ;  non-assimila- 

tive portion  absent,  assimilative  areolae  0.05-0.15  mm.,  granu- 
lar to  pustular,  small,  numerous,  whitish  to  drab;  cortex 

lacking ;  algae  protococcoid,  up  to  8  n  in  diameter,  very  rare, 

and  irregularly  scattered  throughout  the  thallus;  medulla 

amorphous  with  dark  brown  hyphae  irregularly  distributed; 

frequently  with  large  clumps  of  bacteria  within  the  interstices. 

Apothecia  0.1-0.33  mm.  in  diameter,  mostly  small,  slightly 

concave  with  a  faint  exciple ;  amphithecium  absent ;  parathe- 

cium 25-40  p  thick,  well  developed,  of  thick-walled  isodiametric 

cells  up  to  3  M  forming  a  compact  tissue,  tapering  below  and  dis- 
appearing in  the  region  of  the  hypothecium;  hypothecium 

10-20  M  thick,  dark,  of  closely  woven  hyphae  somewhat  fim- 
briate ;  thecium  50-60  \i  tall ;  paraphyses  1  m,  slightly  expanding 

above,  reaching  2  p  at  the  tips,  not  darkened,  epithecium  10- 

20  p,  brown,  gelified;  asci  40-44  x  (12-)  15-18  m,  very  broad- 

clavate  above  and  constricted  below,  8-spored;  a^^coapojes 
11-12  X  5-6  [i,  hyaline,  ellipsoidal,  becoming  2-celled,  each  cell 

uninucleate,  one  cell  usually  somewhat  exceeding  the  other 
and  more  ovoid. 

On  weathered  coarse-grained  reddish  brown  granite. 

Kino  Edward  VII  Land:  Rociefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple, 

F.  A.  Wade.  S.  Corey  4-  0.  D.  Stancliff  EW-10,  type. 



548  ANNALS [Vol.  25 

Catillaria  inconspicua  Dodge  &  Baker,  sp.  nov. 

PL  43,  figs.  84-87, 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Chester  Mts., 

P.  Siple  <&  8.  Corey  97A-1. 

Thallua    non    assimilans    niger,    inconspicuus,    retioulis    parvis;    cortex    hypliis 
ni8   ooscuris,   raui 

assimilaiit 

griseae,  paucae  in  areas  1  cm.  diametro  dispersae;  cortex  prominens,  cellulia  parvis 
fastigiatis  paullo  oLscuris;  stratum  gonidiale  55-60  jx  crassitudinc,  cellulis  sin- 

gulis, binis  vel  in  coloniis  parvis  plus  minusve  verticalitcr  dispositia;  medulla 
hypliia  tcnuibus  ad  eorticcni  dendritice  ramosis;  stratum  basale  non  bene  evolutuni, 
cdlulis  magnis  obscuris  fastigiatis. 

Apothecia  ad  1.35  mm.  diametrOj  sessilia  in  areolia  assimilantibus,  pulvinata,  con- 
vexa,  irrcgularia,  nigra,  carbonacea,  sparsa;  cortex  non  evolutus;  hypotliccium 
20-25  //,  hyalinum,  liypliis  parvia  periclinalibus;  tliecium  80-90  ̂   altitudiue;  para- 
physcs  circa  1  fx  diametro,  capitibus  ad  4.5  n,  subobscuris,  ragiiiatis,  ramosi  vel  non 
ramosi,  subflcxui,  epithecium  ad  10  >x  crassitudine,  obscurum,  addito  KOH  pur- 
puraaeensj  asei  56-67  X  14-16  /t,  olongati,  elavati,  vaginati;  sporae  octonae,  15-19 
X  4.5-7  n,  uniseptatae,  elongatae,  ellipsoideae,  raro  reniformes  vol  navicularos, non  eonstrictae. 

Non-assimilative  portions  of  the  thallus  finely  reticulate, 
black,  very  inconspicuous  against  the  rock,  of  coarse  dark 
hyphae  forming  the  cortex  and  ramifying  irregularly  through- 

out the  whole  thallus ;  medulla  of  more  slender  hyaline  hyphae 
forming  fine  reticulations,  becoming  more  compact  in  places  j 
assimilative  portions  scant  over  areas  of  1  cm.,  grayish;  cortex 
prominent,  of  small  fastigiate  cells  little  darkened;  algal  layer 
55-60  M  thick,  cells  single,  in  pairs  or  small  colonies  more  or 
less  vertically  arranged ;  medulla  of  slender  loose  cells  branch- 

ing in  the  subcortical  region;  basal  layer  not  sharply  differen- 
tiated, often  confluent  with  the  non-assimilative  parts  which 

form  the  base  in  such  cases,  of  large  dark  fastigiate  cells,  occa- 
scattered 

Apothecia  up  to  1.35  mm 

pulvinate,  convex,  irregular  in  outline,  black,  carbonaceous, 
scattered;  cortex  not  differentiated;  parathecium  of  a  few 
hypothecial 

thecium ;  hypothecium  20-25  p  thick,  hyal 
scarcely   diminishing   in   thickness   from   the   center   to   the 
mar hyphae  very  com 
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thecium  80-90  n  tall ;  paraphyses  about  1  n  in  diameter,  heads 
4.5  [1,  slightly  darkened,  sheath  rather  conspicuous,  branched 

or  unbranched,  slightly  flexuous,  epithecium  about  10  \i  thick, 

dark,  turning  purple  on  the  addition  of  KOH;  asci  56-67  x 
14-16  u,  quite  elongate,  clavate  with  a  sheath,  8-spored ;  spores 
15-19 7  u,  uniseptate,  elongate-ellipsoidal 

The form  or  navicular,  not  constricted  at  the  septum. 

The  systematic  position  of  C.  inconspicua  is  uncertain, 

apothecium  rests  on  an  assimilative  areola  no  larger  than  the 

apothecium.  If  the  assimilative  tissue  is  regarded  as  an  amphi- 
thecium,  this  species  belongs  in  Lecania  near  L.  Racovitzae  but 

clearly  is  not  that  species,  while  if  it  is  regarded  as  thallus,  it 
belongs  in  Catillaria. 

On  coarse-ffrained 
Kange 

type;  Mt.  Eoa-Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  4-  0.  D.  Stancliff  B-7  (1). 

Catillaria  arachnoidea  Dodge  &  Baker,  sp.  nov. 

PI.  42,  figs.  72-77 ;  pi.  65,  fig.  428. 

Type:  Marie  Byrd  Land,  Edsel  Ford  Eange,  Mt.  Kea- 

Cooper,  P.  Siplc,  F,  A.  Wade,  S.  Corey  &  0.  D.  Stancliff 
R-7(l). 

Thallus  appressna,  saxicola,  conspicuua,  indeterminatus,  verrucosus,  areolis  ad 

0.45  mm.,  irregulaxibus,  angularibus,  plus  minusve  arachnoideua,  albidus  vel 

crenieus;  cortex  cvanoscens,  in  marginibus  areolarum,  cellulia  fastigiatis  obscuris 

persistentibus ;  stratum  gonidiale  85-90  a*  crassitudine,  cellulis  coloniisque  sub- 

verticaliter  dispositis;  medulla  220  fi  craasitudine,  hj-phis  2-3  m  diametro,  ramosis 

anastomosantibusque  laxe  implexis,  compactior  sub  strato  gonidiale  apotheciisque, 

hj-phis  1  M-  diametro;  stratum  basale  obscurum  compactiusque. 

Apotliecia  ad  0.33  mm.  diametro,  hemispherica  vel  irregularia,  saepe  angulata, 

plana  vol  convexa,  emarginata,  sparsa  vel  gregaria,  sessilia,  obscure  brunnea  vel 

nigra;  cortex  cellulis  magnis  nigris,  11-12  /x  craasitudine;  parathecium  circa  20  n 
crassitudine,    cellulis isodiametricia 

hyp 

runneum 

lulis  reticulatim  dispositis;  thecium  50-70  fi  altitudine;  paraphyses  1.5  fi  diametro, 

capitibus  2.5  fi,  non  obscuris,  gelifacti,  ramoai  vel  non  ramosi,  epithecium  5-8  fx,  non 

obscurum;  asci  54-60  x  14-16  /x,  elongato-clavati,  vagina  non  prominente;  asco- 

sporae  octonae,  15-18  x  4-6  fi,  1-2-septatae,  non  constrictae,  elongatae,  ellipaoideae, 
raro  subreniformes  vel  naviculares. 

r 

Assimilative  portion  of  thallus  closely  attached  to  rock,  con- 
spicuous and  well  developed,  indeterminate,  verrucose,  areolae 
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up  to  0.45  mm.  long,  irregular,  angular,  more  or  less  arachnoid, 
white  to  cream-colored;  cortex  not  well  developed,  occurring  in 
scattered  places  on  lateral  margins  of  the  areolae,  of  dark 
fastigiate  cells,  evanescent  over  the  rest,  leaving  tissue  similar 
to  the  medulla  above  the  algal  layer  which  is  85-90  n  thick  with 
cells  and  colonies  somewhat  vertically  arranged;  medulla 
220  ̂ j  thick,  of  open  reticulate  tissue,  hyphae  branched  and 

anastomosed,  2-3  p  in  diameter,  slightly  more  compact  about 
the  algae  and  below  the  apothecia,  hyphae  about  1  p  in  diam- 

eter; basal  layer  sometimes  darker,  and  a  little  more  com- 
pact than  the  medulla  but  not  sharply  differentiated  from  it. 

Apothecia  up  to  0.33  mm.  in  diameter,  hemispherical  to  ir- 
regular, often  angled  by  mutual  pressure  when  close  together, 

plane  or  convex,  sometimes  with  a  slight  depression  when 
young  but  never  distinctly  margined,  scattered  or  gregarious, 
sessile,  dark  brownish  to  black;  cortex  11-12  p  thick,  of  large 
black  cells ;  parathecium  20  \i  thick,  of  dark  brown,  isodiametric 
cells  merging  with  the  cortex  and  becoming  progressively 
thin-walled  toward  the  thecium ;  hypothecium  up  to  10  |j  thick, 
not  prominent,  hyaline  or  light  brown,  of  reticulately  arranged 
cells,  not  thinning  conspicuously  toward  the  margin ;  thecium 

50-70  p  thick;  paraphyses  1.5  [i,  expanding  slightly  at  the 
apices  up  to  2.5  [i  in  diameter,  heads  not  darkened,  with  a  close 
gelified  sheath,  branched  or  unbranched,  epithecium  5-8  \i, 
light ;  asci  54-60  x  14-16  p,  elongate-clavate,  sheath  not  promi- 

nent, 8-spored ;  ascospores  15-18  x  4-6  p,  becoming  1-2-septate, 
not  constricted  at  the  septa,  elongate-ellipsoidal,  occasionally 
somewhat  roniform  or  even  navicular. 

On  coarse-grained  gray  granite. 
Mabie  Byrd  Land:  Edsel  Ford  Range,  Mt.  Rea-Cooper,  P.  Siple,  F.  A.  Wade, 

S.  Corey  4-  0.  D.  StawUff  E(S6-27J-7,  R-7(l),  type. 

RIIIZOCARPON 

RiiizocAEPON  Ram.  ap.  Lamarck  &  DeCandolle,  Fl.  Frang. 
ed.  3.  2:  365,  1805. 

Ahacina  Norm.,  Nyt.  Mag.  Naturvidensk.  7:  236.  1853, 
Siegertia  Koerber,  Parerga  Lich.  180.  1861. 
Phalodictyum  Clements,  Gen.  Fung.  77.  1909. 



1938] 

BYED 551 

The  type  species  is  Rhisocarpon  geographicum  (L.)  Ram. 

The  type  of  Abacina  is  not  designated  but  Ahacina  amphibia 

(Fr.)  Norm,  may  be  so  considered.  The  type  of  Siegertia  is 

Lecidea  calcarea  (Weis)  Hepp.  The  type  of  Phalodictyum  is 
P.  ohscuratum  (Ach.)  Clem. 

Thallus  crustose,  uniform,  with  well-developed  hypothallus ; 

ecorticate ;  algae  Protococcus.  Apothecia  sessile  or  immersed 

in  the  thallus ;  parathecium  carbonaceous,  rarely  brown ;  hypo- 
thecium  dark;  thecium  gelified,  paraphyses  branched;  asci 

1-8-spored ;  ascospores  hyaline  or  finally  brown,  2-  or  several- 

celled,  becoming  muriform  by  vertical  septa,  with  a  well- 
developed  gelified  sheath.    Spermatia  cylindric  to  acicular, 
straight  or  nearly  so. 

Zahlbruckner  recognizes  two   subgenera  which   are  often 

recognized  as  genera : 

Catocarpus  Koerber,  Syst.  Lich.  Germ.  223.  1855  (as  section 
of  Buellia). 

Co^ocor^i^s  Arnold,  Flora  54:  147.  1871. 

Rehmiopsis  Miill.  Arg.,  Flora  55:  537.  1872  (as  section' of Patellaria). 

Catocarpon  Th.  Fries,  Lichenog.  Scand.  612.  1874. 

Diphaeis  Clements,  Gen.  Fung.  77.  1909. 

Diphanis  Clements,  Gen.  Fung.  77.  1909. 

The  type  species  of  Catocarpus  Koerb.,  Catocarpus  Arn., 

Catocarpon  Th.  Fr.,  and  Diphaeis  Clem,  is  C.  badioatrus  (Flk.) 

Arn.  The  type  of  Rehmiopsis  is  Patellaria  heterodoxa  Miill. 

Arg.  The  type  of  Dip/iams  is  D.  poZi/cor^o  (Hepp)  Clem. 

This  subgenus  or  genus  is   separated  on  the  basis  of  its 

two-celled    spores    and    shows    some   transition    to   Buellia. 

Two   species   have  been   reported   from  the   Graham  Land 
Archipelago. 

Eurhizocarpon    Stzbgr.    includes    species    with    muriform 

spores. 
KEY  TO  ANTARCTIC  SPECIES 

Spores   2-celled 
CATOCARPUS 

Spores  liyaline ;  thallus  brownish  or  brownish  gray,  smooth,  I  blue.  .B.  polycarpum 

Spores  brown;  thallus  brown,  verrucose,  I-   B,  badioatrum  v.  Gerlaehei 

Spores  muriform.   kuehizocabpon 
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Thallus  pure  white ;  medulla  I-   E.  argyreum 
Thallug  yellowish. 

Thecium  more  than  180  /i  tall;  paraphyses  capitate,  4-6  /x. 

Thecium  180-200^;  spores  25-43.7  x  16-18  fi\   cortex  30-40  fx,  with  a 
hyaline  zone  15  pi  thick   E.  geographicum 

Thecium  240  /i;  spores  26-30  x  14-18  fi;  cortex  20-30  ̂ ,  with  a  hyaline 
zone  20  /i   E.  melanostictum 

Thecium  130  ̂   tall;  paraphyses  subcapitate,  2-3  /i;  spores  27-34  x  12- 
15  m;  cortex  20-50  fx,  with  a  hyaline  zone  10  fx  thick   E.  nidiflcnm 

Thecium  70-100  /ij  paraphyses  not  capitate;  spores  15-24,5  x  8-11  ̂ ;  cor- 
avv/m tex  not  differentiated   -B.  fl 

Thallus  ashy  fuscous. 

Ascospores  58-72  fi  long,  2  per  asms   E,  geminatum 
Aseospores  (20-)33-38  fi  long,  8  per  ascus;  thallus  0.2-0.6  mm.  tliick   

  E.  griseolum 
Ascospores  28-30  /*  long,  8  per  ascus. 

Thallus  very  thin,  KC  red   E.  parapet 
raeum 

Thallus  thick,  verrucose,  KC-   E,  grandc  v.  atrocaesium 

RnizocAKPON  flavum  Dodge  &  Baker,  sp.  nov. 

PL  43,  figs.  88-93;  pi  44,  figs.  94-97;  pL  65,  fig.  426. 
Type:  Marie  Byrd  Land,  Mt.  Stancliflf,  P.  Siple  &  S.  Corey 

72  A  '2. 
Thallus  crustosus,  appressus,  2.2  cm.  diametro  vcl  3  x  1.5  cm,,  non  assimilans 

niger,  carbonaceus,  continuus,  margine  detcrminata  centre  subfuniculoso;  areolae 
elevatae,  saepe  cellulis  emortuia  albis  tectae;  cortex  superior  15  fx  crassitudine, 
fii^tigiatus,  cellulis  obscure  brunneia  vel  nigris,  isodiametricis;  medulla  120  /x  cras- 
Bitudine,  hyphis  hyalinis  verticalibus  laxissime  implicatis;  areolae  assimilantes  ad 

1.5  mm,  longitudino,  0.45  mm.  altitudine,  irregulares,  saepe  slnuosae  vel  angulares, 
dein  repetito  diffractae,  pulvinatat^,  flavae,  sine  marginibus  cellularum  corticalium, 
floccosae;  cortex  superior  non  differentiatus;  stratum  gonidiale  ad  140  /x 

situdine,  protococcoidoum,  cellulis  9-16  /i  diametro;  medulla  ad  200  fi,  hyphis  ver- 
ticalibus subbrunneis;  stratum  basale  plus  minusve  pseudoparenchymatieuni,  brun- 

,  ad  150  fx  craasitudine, 

Apothecia  ad  0.9  nun.  diametro,  convexa  vel  subconcava,  marginata,  angularia, 
aparaa  vel  gregaria,  singulariter  in  columnis  nata,  nigra,  non  nitida,  juniora  cel- 

lulis emortuis  corticalibus  equatorialibus  ornata;  parathccium  non  bene  evolutum; 
hypothecium  obscurmn,  hyphis  pcrielinalibus  dense  compactum,  CO-90  /Xj  ad  mar- 
ginom  tenuescens;  thecium  70-100  /t  altitudine;  paraphyses  1.5-3  /x  diametro,  ramosi 
vel  non  ramosi,  septati,  aetate  obscuraseens,  gelifacti,  pachydermatici,  apicibus  non 
capitatis,  raro  obscure  callosis,  epithecium  8-10  ̂   craasitudine  efficientes;  asci  53- 
80  X  16x30  ̂ j  clavati,  vaginati,  gelifacti,  rare  angustiores  longioresquc,  turn  sporis 
monostichis;  sporae  octonae,  (15) -17-24,5  x  8-14  ̂ ,  niger rimae,  uniseptatae  dein 
murif  ormes,  raro  nonseptatac. 

Thallus  closely  attached  to  the  rock  over  areas  up  to  2.2  cm. 
in  diameter  or  3  x  1.5  cm. :  non-assimilative  areas  black,  carbo- 
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naceous,  usually  continuous,  margin  determinate  but  often  sep- 

arating into  distinct  strands  toward  the  center  of  the  fructi- 
fication; pillars  frequently  covered  with  dead  white  cortical 

cells  giving  an  areolate  or  reticulate  appearance,  sometimes 

especially  pronounced  in  a  zone  just  back  of  the  pure  black 

margin;  upper  cortex  15  p  thick,  fastigiate,  forming  a  pseudo- 
parenchyma  of  dark  brown  or  black  cells ;  medulla  120  [i  thick, 

of  vertical  hyphae  loosely  woven ;  assimilative  areolae  up  to 
mm.  long  and  0.45  mm.  high often 

sinuous  or  angular,  further  separated  by  secondary  cracks, 

usually  very  pulvinate,  chartreuse  yellow,  not  bordered  with 

black  cortical  cells  or  only  very  slightly  so,  floccose ;  upper  cor- 
tex evanescent  or  not  differentiated,  but  cells  slightly  more 

compact;  algal  layer  up  to  140  m  thick,  protococcoid,  cells  9-16 
[i  in  diameter ;  medulla  up  to  200  \i  thick,  of  vertical  hyphae 

rather  loosely  arranged,  brownish  basal  layer  more  or  less 

pseudoparenchymatous  from  periclinal  brown  hyphae,  up  to 
150  M  thick. 

Apothecia  up  to  0.9  mm.  in  diameter,  convex  or  slightly  con- 

cave with  a  marginal  rim,  frequently  angled,  scattered  or  gre- 
garious, borne  singly  on  the  pillars,  sessile  or  subsessile,  dull 

black,  never  shiny,  when  young  with  an  equatorial  fringe  of 

dead  cortical  cells;  parathecium  scarcely  distinguishable  ex- 
cept as  a  few  cells,  more  closely  united,  extending  in  a  thin 

line  from  the  hypothecium  to  the  exciple ;  hypothecium  dark,  of 

closely  united  periclinal  hyphae,  60-90  \i,  thinning  toward  the 

margin;  thecium  70-100  n  tall;  paraphyses  1.5-3  \i  in  diameter, 
branched  or  unbranched,  septate,  apparently  becoming  darker 

with  age,  with  conspicuous  gelified  sheaths,  heavy  walls,  not 

or  only  slightly  expanded  at  the  tips,  occasionally  with  a  dark 

cap,  forming  an  epithecium  8-10  m  thick ;  asci  53-80  x  16-30  p, 

large,  bluntly  clavate,  8-spored,  with  a  moderately  conspicu- 
ous gelified  sheath,  sometimes  narrow  and  elongate  with  spores 

practically  monostichous ;  ascospores  (15)-17-24.5  x  8-14  p, 

very  dark,  at  first  uniseptate,  later  muriform,  sometimes  re- 
maining undivided. 

On  weathered  biotite-sericite,  sericite-orthoclase  schist,  and 

fine-grained  dike. 
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Range 

Wade,  S.  Corey  ̂   0.  D.  Stancliff  DW-3,  DW-4,  DW-5 ;  Lichen  Peak,  P.  Siple  ̂   S. 
Corey  73-10;  Mt.  StancUff,  P.  Siple  ̂   S.  Corey  73A-1,  72A-S,  type. 

ACAROSPOEACEAE 

Thallus  little  developed,  crustose,  squamulose  or  dwarf  foli- 
ose,  homoeoraerous  or  heteromerous,  attached  to  the  substrate 
by  the  hyphae  of  the  medulla  or  the  prothallus  or  by  a  central 
strand  in  Glypholechia,  without  rhizinae;  ecorticatc  or  more 
or  less  corticate;  with  Protococcus  algae.  Apothecia  immersed 
in  thalline  warts,  sometimes  nearly  perithecioid,  sessile  or 
short-stipitate,  single  or  crowded,  with  a  circular  or  somewhat 
irregular  disc,  biatorine,  lecideine,  or  lecanorine;  asci  poly- 
sporous ;  ascospores  very  small,  usually  unicellular,  two-celled 
in  Maronea,  with  thin  walls  and  without  sheaths. 

Only  Acarospora,  thallus  small,  squamulose  with  small- 
celled  pseudoparenchymatous  cortex,  apothecia  immersed 
without  a  well-developed  parathecium,  has  previously  been found  in  Antarctica. 

KEY  TO  ANTARCTIC  GENERA 

Parathecium  highly  developed. 

Apothecia  biatorine  with  soft  bright  parathecium ;  epi-  or  ondophloedal,  saxi- 
colous  in  Antarctica   Biatorella 

Apothecia  lecideine  with  carbonaceoua  parathecium. 
Apothecia  immeraed;  thallus  well  developed;  epilithic,  Arctic,  alpine   
  Sporostatia 

Apothecia  sessile  or  short-stalked;  thallus  poorly  developed   Sarcogyne 
Parathecium  absent   _   Acarosp 

ora 

BIATORELLA 

Biatorella  DeNotaris,  Giorn.  Bot.  Ital.  II.  1^:  192.  1846. 
MyrioUastus  Trevisan,  Linnaea  28:  289.  1856. 
Strangospora  Koerbor,  Parerga  Lich.  173.  1860. 
Biatoridium  Lahm.  ap.  Koerber,  Parerga  Lich.  172.  1860. 
The  type  species  is  Biatorella  Roussellii  (Durieu  &  Mon- 

tague) DeNotaris.  The  type  of  MyrioUastus  is  Lecidea  fos- 
sarum  Dufour.  The  type  of  Biatoridium  is  B.  monastcriense 
Lahm.  The  type  of  Strangospora  is  S.  pinicola  Koerber. 

Thallus  epi-  or  hypophloedal,  or  epilithic,  crustose,  uniform 
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or  eflSgurate,  attached  to  the  substrate  by  hyphae  of  the  pro- 
thallus  or  medulla;  cortex  absent  or  of  irregularly  woven 

hyphae;  algae  ProtococcuSy  and  arachnoid  medulla.  Apo- 
thecia  circular,  rarely  irregular,  immersed,  sessile  or  very 

short-stalked,  single ;  paratliecium  well  developed  above,  absent 
below,  disc  smooth,  verrucose  or  folded ;  hypothecium  bright  or 
dark;  paraphyses  slender,  filiform,  simple  or  seldom  branched, 
persistent  or  evanescent;  asci  more  or  less  clavate,  polyspo- 
rous ;  ascospores  hyaline,  unicellular,  ellipsoidal  or  spherical, 
small,  with  a  thin  wall.  Spermogonia  immersed  in  the  thallus 

or  in  thalline  warts ;  spermatia  ovoid  or  short-cylindric. 

BiATORELLA  arachiioidea  Dodge  &  Baker,  sp.  nov. 

PI.  46,  figs.  139-141. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Bange,  Skua  Gull 

Peak,  P,  Siple  &  S.  Corey  72W-14. 

Thallus  assimilans,  0.19-0.85  mm.,  arachnoideus,  sparaus,  ferrugineo-albus;  algis 
ad  12  fji,  diametro,  protococcoideis. 

Apothecia  0.28-0,75  mm.  diametro,  parva,  marginibug  incurvis  juventutej  concava 

maturitate,  pallido-flava ;  hTpothccium  hyalinum ;  thecium  35-40  /i  altitudine  ] 
paraphyses  0.5-1.2  ix  diametro,  acquales,  liberi,  flexui,  ramosi,  frequenter  sub  apic- 
ibus  bifurcati,  non  obscuri,  cellulis  loiigis,  tenuibua,  epithecium  10-15  /x,  hyalinum; 
asci  34-40  x  20-21  /i,  breves,  late  clavati,  polyspori  (30-50  per  ascum),  basi  sine 
sporis;  ascosporae  6-7.5  X  3—4  /x,  ellipsoideae,  apicibus  obtuais  vel  subaeutis, 
vaginatae. 

All  portions  of  the  thallus  assimilative,  0.19-0.85  mm.,  arach- 
noid, scattered,  rusty  white;  algae  up  to  12  \x  in  diameter, 

protococcoid. 

Apothecia  0.28-0.75  mm.  in  diameter,  mostly  small,  with  an 
inrolled  margin  when  young,  remaining  more  or  less  concave 
at  maturity,  pale  yellowish;  hypothecium  hyaline;  thecium 

35-40  \x  tall;  paraphyses  0.5-1.2  \x  in  diameter,  scarcely  ex- 
panded at  the  tips,  somewhat  free  and  flexuous,  branched,  fre- 
quently bifurcate  near  the  tip,  not  darkened  on  the  outer  sur- 

faces, cells  long,  slender,  epithecium  10-15  \i,  hyaline;  asci 
34-40  X  20-21  |i,  short  and  very  broadly  clavate  with  a  small 
sheath,  polysporous  (30-50  per  ascus),  basal  portion  free  from 
spores;  ascospores  6-7.5  x  Z-A  n,  ellipsoidal,  ends  blunt  or 
somewhat  pointed  with  a  distinct  halo. 
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On  fine-grained  dike  in  sedimentary  rock. 
Material  of  this  species  was  very  scant ;  only  two  apothecia 

were  seen,  of  which  one  was  mounted  for  study. 

Marie  Bykd  Land:  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  4-  S.  Corey 
7SW-14. 

SARCOGYNE 

Sarcogyne  Flotow,  Bot.  Zeit.  9:  753,  759.  1851. 
Stereopeltis  Franz.  &  DeNotaris,  Comm.  Soc.  Crittogamol. 

Ital.  1^:  26.  1861. 
Pleolecis  Clements,  Gen.  Fung.  76.  1909. 
The  type  species  is  S.  corrugata  Flotow.  The  type  species 

of  Stereopeltis  is  S.  macrocarpa  Franz.  &  DeNotaris.  The  type 
species  of  Pleolecis  is  Lecidea  geophana  Nyl. 

Thallus  poorly  developed,  epilithic,  crustose;  often  ecorti- 
cate  or  with  a  poorly  developed  fastigiate  cortex;  algae  Proto- 
coccus;  medulla  loosely  woven  without  lower  cortex.  Apo- 

thecia sessile  or  short-stipitate,  often  somewhat  elongate  or 
angled,  lecideine  with  a  carbonaceous  parathecium;  hypothe- 
cium  hyaline  or  brown;  paraphyses  slender,  sometimes 

branched,  gelified ;  asci  polysporous ;  ascospores  simple,  ellip- 
soidal to  spherical,  small,  thin-walled. 

This  genus  is  often  considered  a  subgenus  of  Biatorella, 
from  which  it  differs  in  its  poorly  developed,  epilithic  thallus 
and  its  lecideine,  more  or  less  angled,  substipitate  apothecia 
with  highly  developed  parathecium.  The  thallus  is  often  re- 

duced to  a  small  areole  at  the  base  of  the  apothecium. 

No  species  have  previously  been  reported  from  the  Ant- 
arctic. 

Sarcogyne  angulosa  Dodge  &  Baker,  sp.  nov. 

PL  46,  figs.  127-132. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Chester  Mts., 

P.  Siple  &  S.  Corey  97A-3, 
Thallus  assimilans  ad  0,09  mm.  diametro,  araclmoideus,  delicatus,  cremeus; 

cortex  rarus,  cellulis  fastigiatis  obscure  brunneis  fuscisve,  eupcrficie  zona  crystal- 

lorum  (CaCOg)  10-15  /i  crassitudine;  stratum  gonidiale  sparsum,  cellulis  proto- 
coccoideis  ad  8  /i  diametro;  medulla  ad  180  /i  crassitudine,  hyphis  magnis  irregu- 
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diamet cortex 
inferus  non  evolutus. 

rectan an 

paratliociuin 
basaliter  tenuesccns,  paucis  cellulis  obscure  fuscis  isodiamctricis,  2-3  X  10-13  /i, 

pachydermaticis ;  hypothecium  ad  20  /a  crassitudincj  liyalinum,  cellulis  compaxiti- 

oribus;  thccium  60-80  /t  altitudine;  paraphyses  0.5-1.0  ̂   diametro,  apicibus  ad 

4  /t  diametro,  flexuosi,  ramosi,  obscuri,  epithecium  10-15  /a,  gelifactum  caxbo- 

naceumve;  asci  64-81  x  15-24  /x,  polyspori,  late  clavati  insuper,  subtus  tenuescentcs, 

sporis  tote  impleti;  ascosporae  2.2-3.5  xl. 1-2.0  /z,  ovoideae,  halone  inconspicuo. 

Non-assimilative  portion  absent;  assimilative  portions  up 
to  0.09  mm.  in  diameter,  araclinoid,  scantily  spread  over  the 

rock,  very  delicate  and  limited  to  the  basal  portions  of  the 

apothecia,  cream-white;  cortex  scantily  represented  by  oc- 
casional groups  of  dark  brown  to  fuscous  fastigiate  cells,  the 

outer  surface  covered  more  frequently  by  a  zone  of  crystalline 

deposits  (CaCOs)  10-15  \i  thick;  algae  protococcoid,  up  to  8  n 
in  diameter,  relatively  few  in  small  scattered  groups ;  medulla 

up  to  180  M  thick,  of  large  irregular  thin-walled  hyphae  up  to 
4  M  in  diameter,  loosely  and  more  or  less  vertically  arranged ; 
basal  cortex  not  differentiated. 

Apothecia  0.08-0.4  mm.  in  diameter,  irregularly  circular  or 

elliptic  to  more  or  less  rectangular  with  distinct  margin,  scat- 
tered or  closely  clustered  and  then  angled  by  mutual  pressure, 

black,  shining  when  dry,  the  margin  black,  the  disc  dull  reddish 

brown  when  moistened;  parathecium  10-30  n  thick,  well  de- 

veloped laterally,  thinning  below  to  a  few  dark  fuscous  iso- 
diametric  cells,  2-3  x  10-13  m,  the  outermost  rows  darkened 

and  thick-walled ;  hypothecium  about  20  \x  thick,  of  more  com- 

pact cells,  hyaline,  merging  laterally  into  the  parathecium; 

thecium  60-80  \x  tall ;  paraphyses  0.5-1.0  n  in  diameter,  expand- 

ing at  the  tips  to  heads  up  to  4  n,  flexuous,  branched,  darkened 

on  the  outer  surfaces,  epithecium  10-15  n,  dark,  gelified  to  car- 

bonaceous ;  asci  64-81  x  15-24  n,  polysporous,  broadly  clavate 

above,  slender  below,  entirely  filled  with  spores  from  tip  to 
;  ascost)ores  2.2-3.5  x  1.1-2.0  u,  ovoid,  with  a  faint  scarcely base ;  ascospores  2.2-3.5  x  1.1- 

distinguishable  halo. 

On  highly  metamorphosed  quartzitic  rock 
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Marie  Byrd  Land:  Edsel  Ford  Range 

type. 

Sarcogyne  grisea  Dodge  &  Baker,  sp.  nov. 

PI.  46,  figs.  133-138. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  S  S.  Corey  73-1. 

gn\ 

vel  areis  eompactioribus  2x3  mm.,  albida  vel  grisea,  ecorticata;  algae  ad  10  yi, 
protococcoideae,  rarae,  sparsae;  medulla  laxe  filamentosa;  cortex  inferior  deest. 

Apotheeia  ad  0.45  mm.  diametro,  irregulariter  circularia,  concava,  marginata, 
nigra,  nitida  vel  non,  sessilia,  sparsa,  singula  aut  greg.nria  coacervataquo ;  para- 
thecium  30-  80  (x  erassitudine,  pseudopareneliymatlcnm,  fuacum  vel  dilute  brunneum, 
irregulariter  sub  thecium  100-200  ix  pereurrens;  thecium  circa  100  /x  altitudine; 
paraphyses  1-1.5  ̂   diametro,  graciles,  floxuosi,  aimplices  vel  ramosi,  non  capitati, 
evaginati,  non  obscuri,  epithecimn  10-20  ̂ ,  hyalinum;  asci  58-66  x  21-26  ̂ ,  late 
clavati,  sporis  impleti,  polyspori,  vagina  18  /*  apice  erassitudine;  aacoaporac  2-2.5  X 
0.5-1.5  /i,  liyalinae,  ovoidoae  ellipsoideaeve. 

Non-assimilative  portion  confined  to  a  few  short  irregular 
black  strands  below  the  assimilative  portions  which  range  from 
fragmentary  bits  to  more  compact  areas  2x3  mm.,  white  to 
grayish,  not  corticate;  algae  up  to  10  m,  protococcoid,  rare, 
scattered ;  medulla  of  loose  filamentous  hyphae ;  lower  cortex 
not  differentiated. 

Apothecia  up  to  0.45  mm.  in  diameter,  irregfularlv  circular. 

lecium 
very  concave,  marginate,  black,  shining  or  dull,  sessil 
tered  and  single  or  gregarious  and  heaped;  parat 
30-80  M  thick,  pseudoparenchjTnatous,  fuscous  to  light  brown, 
irregularly  extending  below  the  thecium  100-200  m  ;  thecium 
about  100  M  tall;  paraphyses  1-1.5  p  in  diameter,  slender,  flexu- 
ous,  branched  or  not,  without  a  prominent  sheath,  not  much 
expanded  at  the  tips  nor  darkened,  epithecium  10-20  \x,  hyaline ; 
asci  58-66  x  21-26  n,  broadly  clavate  and  completely  filled  with 
spores,  polysporous,  with  a  conspicuous  sheath  up  to  18  m  thick 
at  the  apex;  ascospores  2-2.5  x  0.5-1.5  \x,  hyaline,  ovoid  to 
ellipsoidal. 

On  erratic  pink  granite  and  sericite-orthoclase  schist. 

Marie  Byrd  Land:  Edael  Ford  Range,  Lichen  Peak,  P.  Siple  4-  S.  Corey  7S-1; 
Mt.  Stancliff.  P.  Sinle  <f  S.  Corcv  72 A -1. 



193S] 

BOTANY    OF    SECOND   BYED   ANTARCTIC    EXPEDITION  559 

Umbilicaeiaceae 

Thallus  foliose,  mono-  or  polyphyllous,  attached  to  the  sub- 

strate by  a  central  strand,  hcteromerous,  under-side  often 
rhizinose,  corticate  on  both  surfaces  j  medulla  loose,  algae 

Protococcus.  Apothecia  appressed,  sessile  or  almost  stalked; 

amphithecium  rarely  present;  parathecium  carbonaceous, 

usually  well  developed,  with  a  loose  medulla  below,  sometimes 

with  a  few  algae,  disc  folded,  seldom  smooth ;  asci  1-8-spored ; 

spores  hyaline  or  dark,  unicellular,  several-celled  to  murif  orm 
with  a  thin  wall. 

The  division  of  this  family  into  genera  and  smaller  sub- 
divisions presents  serious  problems.  Zahlbruckner  recognizes 

five  genera  as  in  the  following  key.  Frey  would  unite  Gyro- 

phora  and  Umhilicaria.  Scholander  would  recognize  Umbili- 
caria  and  GyropTiora  with  different  characters  than  those  used 

by  Zahlbruckner,  and  would  segregate  two  others.  Since  most 
of  our  Anta we  have  referred 

Umhilicaria,  the  oldest  name  in  the  group,  without  attempting 
to  reach  a  decision  on  the  three  current  classifications  of  this 

family.  Charcotia  Hue  is  endemic  in  the  Antarctic. 

The  systematic  position  of  OmpJialodium  has  long  been  de- 
bated. It  is  usually  placed  in  the  Parmeliaceae  on  the  basis  of  a 

lecanorine  apothecium.  The  presence  of  a  lecanorine  apothe- 
cium  in  Charcotia  and  Dermatiscum  of  the  Umbilicariaceae 

seems  to  warrant  the  inclusion  of  OmpJialodium  in  this  family. 
When  sterile,  it  would  be  looked  for  here. 

KEY  TO  ANTARCTIC  GENERA   (after  Zahlbruckner) 

Apothecia  lecideine. 

Spores  unicellular,  often  brown  in  age;   asci  8-spored   Gyrophora 

Spores  murif  orm,  brown;   asci  1-2-spored   Umhilicaria 

Apothecia  lecanorine;  asci  8-spored. 

Spores   unicellular   OmpTialodium 

Spores  2-locular. 

Spores   hyaline   Charcotia 

Spores   brown   Dermatiscum 

UMBILTCARIA 

Umbilicaria   Hoffm.,   Desc.   Adumb.   PI.   .   .    .   Lich.  1:    9. 
1789. 



[Vol.  25 560  ANNALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

Two  type  species  were  recognized  in  Hoffmann's  first  treat- 
ment :  TJ.  exasperata  treated  by  Zahlbruckner  as  a  variety  of 

Gyrophora  prohoscidea,  and  U.  cirrosa,  both  in  Gyrophora 
sect.  Eugyrophora. 

Thallus  foliose,  mono-  or  polyphyllous,  attached  to  the  sub- 
strate by  a  central  strand,  heteromerous,  under-side  smooth 

or  hirsute;  upper  cortex  pseudoparenchymatous,  commonly 
covered  by  a  much  thinner,  amorphous  layer;  algae  proto- 
coccoid;  medulla  arachnoid,  lower  cortex  pseudoparenchyma- 

tous, sometimes  from  a  palisade  of  hyphae  with  isodiametric 
cells.  Apothccia  lecideine,  disc  smooth  or  papillate  or  gyrose- 
plicate ;  asci  1-,  2-,  or  8-spored,  ascospores  1-,  2-celled  or  muri- 
form,  hyaline  or  brown.  Spermogonia  papillate,  immersed, 
with  black  tips,  spermatiophores  branched ;  spermatia  short  to 
cylindric. 

KEY  TO  SPECIES  REPORTED  FROM   THE  ANTARCTIC 

Witliout  rhizinae  below. 

White  or  pale  below,  dark  above  with  pale  margins;  apotliecia  lecanorine; 
ascospores  unicellular   OmpJialodium   quarium 

Dark  below, 

Areolate-verrucose  below;  monophyllous   U.  rigida 
Glabrous  or  rarely  white-granular  below. 

Polyphyllous;   upper  cortex   20-40  /i   thick,  black  to   ashy   with  white 
globules ;  fuscous  below   JJ,  parvvla 

Monophyllous. 

Upper  cortex  riniulose-areolate,  ashy  pruinose;  below  black  with  pale 
margins   JJ,   leiocarpa  v.  Tuina 

Upper  cortex  reticulate-rugose. 
Upper  cortex  150  /x,  with  fine  rimose  areolae,  dark  gray  or  brown; 

below  black  with  paler  margins   U.  dcciissata 

Upper  cortex  80  /i,  black  with  white  hemispheric  or  flattened  warts; 
below  fuscous   U,  eximia 

Upper  cortex  10-15  ̂ ,  deep  olive  buff  shading  to  dark  olive  gray  at 
the  margins;  below  black   U.  rugosa 

Upper  cortex  eerebriform-rugose,  20  fx,  minutely  rimose-areolate,  be- 
tween Naples  yellow  and  olive  buff,  darkening;  below  light  ochra- 

ceous  buff,  darkening   fj,  cerehriformia 
Upper  cortex  smooth,  minutely  aroolate,  20  yti,  chamois  to  olive  buff, 

darkening;    below   blackening   JJ,   pateriformis 
With  rhizinae  below;  monophyllous. 

Pale  below;  ashy  pruinose  above  with  black  marginal  rhizinae   U.  cylindrica 
Fuscous  below;  ashy  pruinose  above  with  tufts  of  marginal  rhizinae.  .U.  cristata 
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Black  below. 

Upper  cortex  gray  to  chocolate  brown,  rimose-areolate,  30-40  /x  thick; 

apothecia  leeideine;  spores  unicellular,  8-12.5  x  5.3-8  /i   U.  vellea 

Upper  cortex  bay  becoming  bay  fuscous  near  the  margins,  slightly  rimu- 
lose-areolate   U.  Dille^iii  v.  solida 

Upper  cortex  ashy  rufidulous,  40-100  p.  thick,  smooth,  very  slightly  rugulose 

under  lens ;  apothecia  lecanorine ;  spores  2-celled,  12-14  x  4r-5  /x 
  Charcotia    rufidida 

Upper  cortex  mummy  brown  to  light  buff,  20-25  /i  tliick,  deeply  reticulate- 

rugose,  slightly  rimulose-areolate  in  center,  otherwise  not  cracked; 
rhizinae  not  concrescent  in  trabeculae   U,  spongiosa 

Omphalodium  quartum  (Darbisliire)  Dodge  &  Baker,  comb. 
nov. 

Parmelia  quarta  Darbisliire,  Nat.  Antarct.  [Discovery]  Exp. 
Nat.  Hist.  Lichenes  5:  6.  1910. 

Umbilicaria  mgosa  Dodge  &  Baker,  sp.  nov. 

PI.  44,  figs.  98-104 ;  pi.  63,  figs.  414,  416. 
Type :  King  Edward  VII  Land,  Rockefeller  Mts.,  Mt.  Helen 

Washington,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  D.  Stancliff 
nw-12. 

Thallus  monophyllus,  8-9  cm.  diametro,  reticulatim  scrobiculosus,  centro  olivaceo- 

alutaceus,  marginibus  obscure  olivaceo-griaeis,  crenulatis,  tcnuissimis,  fragilibus, 

non  laeiniatus,  subtus  niger,  minute  floccoaus  vel  pruinosus,  laevis^  sine  rhizinis,  ad 

unibilicum  non  rugosus;  cortex  superior  10-15  /*  crassitudine,  cellulis  magnis  iso- 
am 

emortuarum  tectusj  stratum  gonidiale  20-65  /z  crassitudine,  cellulis  ad  10  ̂ i  diametro, 

protococcoideis;  medulla  200-300  /x  crassitudine,  hyphis  2-4  fi  diametro,  pachyder- 

maticis,  laxe  implexis,  ramosis  anastomosantibusque,  cellulis  brevibus;  cortex  infe- 
rior ad  40  /x  crassitudine,  pseudoparenchjTnaticus,  obscurus,  sine  cellulis  emortuis* 

Apothecia  ad  2  mm.  diametro,  irregularia,  gyrosa,  fusca  nigrave,  non  nitida; 

parathecium  ad  25  ̂   crassitudine,  fuscum,  cellulis  pachydermaticis  isodiametricis; 

medulla  hyphis  laxe  implexis;  hypothecium  ad  150  /a  crassitudine,  obscurum,  ir- 
regulare;  thecium  50-80  ̂   altitudine;  paraphyses  1  ̂   diametro,  vaginati,  simplicea 
ramosive 

> diametro 

gelifactum,  brunneum;  asci  (37-)39-46  X  11-13.5  fx,  lateclavati  insuper,  gracillimi 
3-4 

tusis,  hyalinae. 

Thallus  monopliyllous,  8-9  cm.  in  diameter,  upper  surface 

deeply  and  coarsely  reticulate-scrobiculate,  folds  closer  and 

pits  shallower  near  the  margin,  center  deep  olive  buff,  margins 

dark  olive  gray,  crenulate,  very  thin  and  fragile,  not  laciniate, 

below  black,  dull,  appearing  minutely  cottony  or  pruinose, 
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smooth,  without  rhizinae,  not  folded  at  the  umbilicus;  upper 

cortex  10-15  \i  thick,  of  large  isodiametric  cells,  very  dark  on 
the  outside,  hyaline  within,  covered  by  a  layer  of  dead  cells  up 

to  25  \i  thick ;  algal  layer  20-65  |j  thick,  cells  up  to  10  \i,  proto- 
coccoid ;  medulla  200-300  n  thick,  of  thick-walled  hyphae  2-4  \i 
in  diameter  with  rather  short  cells  loosely  interwoven, 
branched,  and  anastomosed;  lower  cortex  up  to  40  p  thick, 
pseudoparenchymatous,  dark,  without  a  layer  of  dead  cells  at 
the  surface. 

Apothecia  up  to  2  mm.  in  diameter,  irregular,  gyrose,  fus- 
cous to  black,  dull ;  parathecium  up  to  25  [i  thick,  fuscous,  cells 

isodiametric,  thick-walled,  continuous  laterally  with  the  thai- 
line  cortex;  medulla  of  loosely  woven  hyphae;  hypothecium  up 

to  150  \i  thick,  dark,  irregular ;  thecium  50-80  jj  tall ;  parapliyses 
1  [1,  expanding  to  heads  1.5-2  |j  in  diameter,  with  a  sheath, 
straight  or  branched,  septate,  epithecium  10-13  \i,  gelified, 
brown;  asci  (37-) 39-46  x  11-13.5  \i,  clavate  above  and  very 
slender  below,  with  a  thin  sheath,  8-sporod ;  ascospores  7.5-9  x 
3-4  p,  ellipsoidal,  mostly  with  blunt  ends,  hyaline. 

On  orthoclaso-sericite-siderite  schist,  coarse  pink  granite, 
fine-grained  dike,  and  weathered  dike  of  porphyritic  diabase. 

Kmo  Edward  VII  Land  :  Rot-kef eller  Mts.,  Mt.  Helen  Washington,  F.  Siple,  F.  A. 

Wade,  S.  Corey  4-  0.  B.  Stanclif  JIW-12,  type,  WW-IS,  EW-14,  BW-15. 

Maeie  ByM)  Land:  Edsel  Ford  Eange,  Skua  Gull  Peak,  P.  Siple  4"  S.  Corey 
72W-13,  72W-14,  72W-15,  72W-16;  Mt.  Grace  McKinley,  P.  Siple,  F.  A.  Wade, 

S.  Corey  ̂   0.  D.  Stawliff  McK-2,  McK-S,  McK-6,  McK-10. 

Umbilicaria  cerebriformis  Dodge  &  Baker,  sp.  nov. 

PL  45,  figs.  107-110;  pi.  63,  fig.  412. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,   Skua  Gull 

Peak,  P.  Siple  &  8.  Corey  72W-15. 

Tliallus  monophyllus,  ad  2.5  cm.  diametro,  rugosuB  oerebriformisque,  minute  areo- 

latus,  marginibus  crispatis,  elevatis,  subpruinosis,  flavus  neapolitanus  aut  olivaceo- 

alutaceus,  nigricans,  subtua  laevis,  dilute  ocliraceo-alutaccuB,  nigricans,  sine  rliizinis; 

eortcx  suiKirior  ad  20  fi  crasaitudine,  subfastigiatua,  decompoaltua  pseudoparen- 

cliymaticusve,  non  obscurascens,  cellulis  3—4  fx  diaiuetro,  laxe  dispositis,  strato  geli- 
facto  ad  60  /j.  crasaitudine,  fracto  tectus;   stratum  gonidiale  40-50  fi  crajssitudinej 
25—60  /i  sub  cortice^  cellulis  protococcoideis,  ad  9  /i  diamctro,  in  coloniis  parvis; 

medulla  frequenter  140-175  /i  crassitudine  aut  ad  400  /i,  hyphis  2-4  /i  diamctro, 
ramosis  anastomosantibusque,  verticaliter  super  algas  dispositis,  et  densius  periclin- 
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alibus  in  strato  30-40  m  crassitudine  ad  corticem  inferiorem;  cortex  inferior  30-40  /i 

crassitudine,  pseudoparenohymaticus,  obscurus. 

Apothecia  juvenilia,  nigra,  se«silia  subimmersave;  cortex  35  /i,  fastigiatus  intus 
diametro 

innm,  hypl 

diametro 

asci  juveniles  clavati^  vaginati. 

gul 

parva;   murus  carbonaceus,  niger,  ccllulis  parvis  isodiametricis;    spermatiophorae 

flexuosae,  tenues,  septatae ;  spermatia  bacillif  ormia,  recta,  brevia. 

Thallus  monophyllous,  up  to  2.5  cm.  in  diameter,  surface 

rugose  to  cerebrif  orm,  minutely  areolate,  elevated  and  coarsely 

crenulate,  subpruinose,  between  Naples  yellow  and  olive  buff, 

darkening ;  lower  surface  smooth,  light  ochraceous  buff,  black- 

ening, without  rhizinae;  upper  cortex  about  20  |j  thick,  sub- 
fastigiate,  decomposed  to  pseudoparenchymatous  but  not 

darkened  except  occasionally  when  the  outer  cell-walls  are 

slightly  so,  cells  3-4  [i  in  diameter,  loosely  arranged,  covered 
by  a  gelified  layer  up  to  60  \x  thick,  cracked  into  areoles  of  very 

unequal  size ;  algal  layer  40-50  \i  thick,  25-60  \i  below  the  upper 
cortex,  cells  up  to  9  p  in  diameter,  protococcoid,  more  or  less 

grouped  in  small  colonies ;  medulla  commonly  140-175  \\  thick 

but  expanding  to  400  m,  of  hyphae  2-4  \i  in  diameter,  branched 
and  anastomosed,  vertical  and  branched  above  the  algal  layer, 

irregularly  interwoven  in  the  central  portion,  fibrous  and 

dense  for  30-40  \i  next  the  lower  cortex  which  is  30-40  m  thick, 

dense,  pseudoparenchymatous,  mostly  very  dark,  sometimes 
without  color. 

Apothecia  very  young,  black,  sessile  to  somewhat  immersed; 

cortex  35  p,  fastigiate,  inner  portion  similar  to  that  of  the  thal- 

lus, hyphae  ending  in  thick-walled  black  cells  about  15  \i  thick 

which  extend  over  the  disc  at  this  stage ;  parathecium  thin,  hya- 
line, of  slender,  densely  woven  hyphae ;  hypothecium  about  60  m 

thick,  very  deeply  staining ;  thecium  about  60  \i  tall ;  paraphyses 

slender,  about  1  n  in  diameter ;  young  asci  clavate  with  a  geli- 
fied sheath,  filled  with  deeply  staining  protoplasm. 

Spermogonia  flask-shaped  when  young,  becoming  flattened 

and  irregular  with  a  small  ostiole;  wall  carbonaceous,  black, 

of  small-celled  pseudoparenchyma ;  spermatiophores  flexuous. 
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slender,  closely  septate ;  spermatia  bacilliform,  straight,  short. 
The  old  spermogonia  are  frequently  invaded  by  hyphae  of Hormiscium. 

m 

On  quartzite  and  granite,  leuco-sodaclase  granodiorite,  por- 
phyritic  diabase,  and  crypto-crystalline  pink  granite. 
Kino  Edward  VII  Land:   Rockefeller  Mta.,  Mt.  Helen  Washington,  P,  Siple, 

F.  A.  Wade,  S.  Corey  4-  0.  D.  Stanclif  JJW-10,  EW-ll,  EW-lSa,  HW-IS. 
Land:     Edael  Ford  Range,  Skua  Gull  Peak,  P.  Siple  4-  S.  Corey 

Makie  Byrd 

Wade 

cliff  McK-6,  McE-8. 
4 

Umbilicaria  pateriformis  Dodge  &  Baker,  sp.  nov. 

PI.  44,  figs.  105-106. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull  Mt,, 

P.  Siple  d  S.  Corey  72W^13. 

Thallua  monopliyllus,  ad  1  cm.  diametro,  laovia,  minute  areolatus,  marginibus 
laevihufl  aut  suhlaceratis,  fragilibua,  oHvaceo  alutaceus,  nigricans,  subtua  niger, 
laevifl,  sine  rhizinia;  cortex  superior  circa  20  fi  crassitudine,  cellulis  4-5  p.,  isodia- 
metricis,  strato  ad  20  ̂   crassitudin©  gelifacto  diffracto  tectus;  stratum  gonidiale 
15-25  p.  craaaitudine,  20-40  p  sub  cortice  auperiori,  cellulis  ad  9  p.  diametro,  proto- 
coccoideis;  medulla  90-125  p  craflsitudino,  hyphis  tenuibus  circa  0.75  fx  diametro, 
ramoais  anaatomosantibuaque,  super  algas  verticaliter,  sub  algis  irrogulariter  con- 
textis  et  ad  corticem  inferiorem  periclinaliter  dispositia;  cortex  inferior  circa  20  p 
crassitudine,  cellulis  4-7  /»  diametro,  isodiametricis,  pachydermaticis,  nigria. Sterilia. 
'    

Thallus  monophyllous,  up  to  1  cm.  in  diameter,  surface 
smooth,  minutely  areolate,  margin  smooth,  occasionally  some- 

what lacerate,  rather  fragile,  between  chamois  and  deep  olive 
buff,  blackening,  below  smooth,  black,  without  rhizinae ;  upper 
cortex  about  20  \i  thick,  pseudoparenchjTiiatous  to  fastigiate, 
cells  4r-5  \x  in  diameter,  covered  with  a  broken  gelified  layer  up 
to  20  \\  thick ;  algal  layer  15-25  \i  thick,  20-40  n  below  the  upper 
cortex,  cells  up  to  9  n  in  diameter,  protococcoid ;  medulla  90 
-125  M,  of  slender  hyphae  about  0.75  \x  in  diameter,  branched 
4    

and  anastomosed,  regular  and  vertical  above  the  algal  layer, 
irregularly  woven  below  and  becoming  poriclinal  next  the 
lower  cortex  which  is  about  20  \y  thick,  cells  4^7  n,  isodiametric, 
thick-walled,  dark,  much  denser  than  the  upper  cortex.  Apo- 
thecia  not  seen. 

We  have  hesitated  to  describe  this  as  a  distinct  species,  since 
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it  is  sterile  and  small.  It  may  be  only  a  juvenile  stage  of  U.  cere- 

hriformis,  yet  many  small  thalli  of  the  latter  show  the  begin- 
ning of  the  wrinkling  and  folding  of  the  upper  surface  before 

they  have  reached  the  diameter  of  this.  Microscopically  they 
are  somewhat  similar.  Some  of  the  material  cited  from  King 

Edward  VII  Land  is  lighter  and  some  darker  than  the  type. 

On  granite  and  fine-grained  dike. 

King  Edward  VII  Land:  Eockefeller  Mts.,  Mt.  Helen  Washington,  P.  SipU, 

F.  A.  Wade,  S.  Corey  ̂   0.  B.  Stancliff  EW-IS. 

Marie  Byrd  Land:    Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  ̂   S.  Corey 

72W-13,  type. 

ITmbilicaeia  cristata  Dodge  &  Baker,  sp.  nov. 

PI.  45,  figs.  122-126. 
Type :  King  Edward  VII  Land,  Rockefeller  Mts.,  Mt.  Helen 

Washington,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  D.  Stancliff 
HW-la. 

■  V 

Thallus  monophyllus,  2-3  cm.  diamotro,  laevis  aut  centro  verrucosus  rugosusque, 

marginibus  aublaceratis,  rhizinosis,  fragilis  siccatua,  cinereo-pruinosus,  centro 

minute  rimuloso-areolato,  subtua  fuscus  marginibus  dilutioribus ;  rhizinae  cylin- 

dricae,  ramosae,  apicibus  ramiaque  cinereia;  cortex  5-10  /x  crassitudine,  pseudo- 

parenchjmaticua,  cellulia  3-5  /i  diametro,  exteria  obscuris,  strato  3-6  ix  crassitudine 
diamet 

tice  superiore  spa 
hyphis  2-3  fx  diametro 

ramosia  anastomosantibuaque,  insuper  reticulatim,  subtua  periclinaliter  dispositia; 

cortex  inferior  30-40  /i  crassitudine,  pseudoparenchymaticua,  cellulia  exteria  ob- 

acurig;  rhizinae  hyphia  periclinalibus  cum  cortice  pseudoparencliymatico ;  stipes 

irregularia,  1.5-2.5  mm.  diametro,  cavitate  centrali  1  mm.  diametro;  cortex  ob- 

scurua,  medulla  hyalina,  cellulia  compactia  verticalibug,  aine  algis. 

Thallus  monophyllous,  2-3  cm.  in  diameter,  surface  smooth 

or  verrucose  and  rugose  near  the  center,  margin  somewhat 

lacerate  with  dense  tufts  of  rhizinae,  very  brittle  when  dry, 

pruinose,  minutely  rimulose-areolate,  especially  toward 

the  center,  below  fuscous,  margins  lighter  with  occasional 

cylindrical  branched  rhizinae,  tips  and  branches  ashy ;  upper 

cortex  5-10  p  thick,  of  loose  pseudoparenchyma,  the  cells  3-5  m 
in  diameter,  outer  ones  dark,  the  whole  covered  by  an  irregular 

layer  of  dead  cells  3-6  n  thick ;  algae  up  to  10  n  in  diameter,  pro- 

tococcoid,  scattered  near  the  cortex ;  medulla  140-150  \x  thick,  of 

branched  and  anastomosing  liyphae  2-3  p  in  diameter,  loosely 
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reticulate  above,  more  or  less  periclinal  near  the  lower  cortex 
which  is  30-40  [i  thick,  dark  on  the  outside,  hyaline  within, 
pseudoparenchymatous ;  rhizinae  dark  with  a  pseudoparen- 
chymatous  cortex  continuous  with  that  of  the  thallus  and  with 
periclinal  hyphae  within ;  stipe  very  irregular  in  cross-section, 
1.5-2.5  mm.  in  diameter  with  a  central  opening  1  mm.  in  diam- 

eter; cortex  dark,  medulla  hyaline,  of  compact  vertical  cells. 
In  longitudinal  section  the  compact  basal  portion  pseudoparen- 
chymatous,  the  fibrous  vertical  tissue  14^20  \i  thick,  the  cells 
1-3  [1  in  diameter,  and  a  dark  cortex  on  the  outside  with  no  cor- 

tex on  the  inside.  Sterile. 

On  coarse-grained  granite. 
King  Edward  VII  Lai^jd 

A.  Wade.  S.  Corev  A-  O.  T 
Waal 

Umbilicaria  spongiosa  Dodge  &  Baker,  sp.  nov. 

PI.  45,  figs.  111-121. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  S  S.  Corey  73-9. 

Thallus  monophyllus,  ad  15  cm.  dianietro,  fragilis,  profunde  rcticulatimque 
nigosuB,  centro  verrucosus  ad  marghn's  laevior  impressusque,  marginibus  laevibus, 
cnspatia,  non  laceratis,  cori^'tceus,  obscure  brunneus  vel  ravus,  pruinosus/  centro 
fiubareolato,    subtus    sepiaceus,    laevis,    dense    rhizinosus;    rhizinae    sepiaoeae    ad 
thallum^  dilutiores  ad  apices,  subramosae,  cylindricae,  non  in  trabe^ulis  anasto- 
mosantes;  cortex  superior  20-25  ̂   crajssitudine,  cellulis  pachydermaticis,  2-3  /* 
diametro,  pseudoparenchymaticus,  strato  2-4  /t  crassitudinc  ccllularum  emortu- 
aruni  tectus;  stratum  gonidiale  ad  75 /x  crassitudinc,  cellulis  protococcoideis,  ad  12  /x 
diamctroj  medulla  250-400  m  crassitudinc,  liypliis  2.5-3  ̂   diaiuctro,  irregulariter 
dispositis;  cortex  inferior  10-20  /i  crassitudiue,  cellulis  exteria  pachydermaticis, 
obscuris,  isodiamctricis;  rhizinae  hyphis  ramosis,  tenuibus,  raro  anaatomosantibus, 
cortice  pseudoparenchymatico,  circa  10  /i  crassitudinc  toctae;  stipes  1.5-2  mm., 
cavitatibus  centralibus  aut  lateralibus,  cortex  fuscus  irregularis,  pseudoparen- 

chymaticus; medulla  hyphis  densissimia  contexta,  sine  algis. 
Spermogonia  400  /i  altitudine,  325  ̂   diametro  ad  baslm,  ad  ostiolam  tenuescens, 

ostiola  circa  150  /i  diametro:   murus  cellulis  obscuris  compactis.  5-7  xt  diametro: 
ramosae, 

recta. 

Thallus  monophyllous,  up  to  15  cm.  in  diameter  (greatly 
broken  in  transit,  fragments  5-6  cm.),  surface  deeply  reticu- 

late-rugose and  verrucose  in  center,  smoother  and  only  im- 
pressed at  margin  which  is  smooth,  not  torn,  and  very  much 

crisped,  leathery  when  dry,  mummy  brown  to  light  buff,  prui^ 
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nose,  very  slightly  areolate  in  center,  otherwise  not  cracked,  be- 
low sepia,  smooth,  very  densely  rhizinose ;  rhizinae  sepia  next 

the  thallus,  becoming  pale  pinkish  buff  toward  the  tips,  spar- 
ingly branched,  cylindric,  not  anastomosing  into  trabeculae; 

upper  cortex  20-25  \i  thick,  surface  very  uneven,  cells  thick- 
walled,  2-3  \i  in  diameter,  isodiametric,  not  darkened,  the  whole 

covered  by  a  layer  of  dead  cells  2-4  p  thick  or  lacking  entirely ; 

algal  layer  up  to  75  p  thick,  cells  up  to  12  \i  in  diameter,  protococ- 

coid ;  medulla  25CM00  p  thick,  of  hyphae  2.5-3  n  in  diameter,  ir- 
regularly arranged,  often  somewhat  periclinal  next  the  lower 

cortex  which  is  10-20  m  thick,  the  outer  cells  isodiametric,  thick- 
walled,  dark ;  rhizinae  of  slender  branched,  rarely  anastomosed 

hyphae,  covered  with  a  pseudoparenchymatous  cortex  about 

10  M  thick ;  stipe  central,  1.5-2  mm.  in  diameter,  in  section  ir- 
regular in  outline  with  small  openings  either  central  or  lateral, 

of  compact  hyphal  tissue  covered  both  externally  and  inter- 

nally by  a  dark  irregular  pseudoparenchymatous  cortex,  with- 
out algae. 

Spermogonia  400  p  tall,  325  \i  in  diameter  at  the  base,  taper- 
ing to  a  narrower  neck,  about  150  \i  in  diameter;  the  wall 

of  compact  dark  cells  5-7  n  in  diameter;  spermatiophores 

branched,  about  1  n  in  diameter,  tapering  at  the  ends;  sper- 
matia  1  x  0.5  \i,  straight. 

On  sericite-orthoclase  schist  or  on  sandy  loam. 

Marie  Byrd  Land:    Edsel  Ford  Eange,  Lichen  Peak,  P.  Siple  #  S.  Corey  7S-9, 

type ;  Skua  Gull  Peak,  P.  SiT^le  ̂   S.  Corey  73W-1,  7SW-15. 

Lecanoeaceae 

Thallus  crustose,  uniform  or  with  effigurate  margins,  rarely 

dwarf-fruticose,  branched,  attached  to  the  substrate  by  the 

hyphae  of  the  prothallus  or  of  the  medulla,  without  rhizinae, 

heteromerous  except  in  Harpidium;  ecorticate  or  corticate; 

with  Protococcus.  Apothecia  immersed  in  the  thallus  or  ses- 

sile, round ;  amphithecium  well  developed ;  parathecium  poorly 

developed  or  lacking ;  hypothecium  hyaline,  usually  with  algae 

below;  paraphyses  unbranched  and  free  or  branched  and  in- 

tricate ;  asci  8-32-spored ;  spores  hyaline,  rarely  brownish,  uni- 
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cellular,  2  or  more  celled  or  muriforra  and  many-celled,  thin 
walled. 

KEY  TO  ANTARCTIC  GENERA 

Spores  unicellular;   paraphyses  unbranched  and  free. 
ThalluR  gray  or  white   Lecanora 

Thallus  not  effigurate;  no  parathecium, 
Apothecia   immerBcd,    concave   Aspicilm 
Apothocia    sessile   Eulecanora 

Thallus  effigurate  J   parathecium  often  highly  developed  but  algal  layer 
under  the  hj-pothecium. 

Cephalodia  absent. 

Apothecia  sessile;  alpine,  Arctic  and  Antarctic   Squamaria 
Apothecia   immersed ;    Kerguelen   Island   UrceoUna 

Cephalodia  present, 

Apothecia  sessile;   Arctic,   alpine   Placopsis 
Apothecia  immersed^  disc  concave   Aspiciliopsis 

Thallus    dwarf -fruticulose ;    California   Cladodium 
Thallus    bright   yellow   CandeUriella 

Spores  uniseptate  (rarely  pluriseptate)  ;  paraphysee  unbranched  and  free. 
Thallus  gray  or  brown   Lccwnia 

Thallus    crustose   Eulccania 
Thallus     squamulose.   Solenospora 
Thallus    fruticulose   Thcmnoleeania 

Thallus  bright  yellow   Candelariella 

LECANORA 

Lecanora  Acharius,  Lichenogr.  Univ.  77.    1810. 
The  type  species  is  not  designated. 
Thallus  crustose,  uniform  or  eflBgurate  or  squamose  and 

small-foliose,  seldom  dwarf-f  ruticose,  attached  to  the  substrate 
by  the  hyphae  of  the  hypothallus  or  of  the  medulla,  without 
rhizinae,  heteromerous ;  ecorticate  or  corticate;  algae  Pro- 
tococcus.  Apothecia  immersed  or  sessile,  circular ;  amphithe- 
cium  well  developed;  parathecium  usually  absent  or  poorly 
developed,  rarely  well  developed;  paraphyses  unbranched, 
free ;  hypothecium  hyaline  or  colored ;  asci  normally  8-spored, 
rarely  16-32-spored ;  ascospores  hyaline,  ellipsoidal,  elongate 
to  spherical,  rarely  kidney-shaped,  thin-walled  without  a 
sheath.  Spermatia  bacilliform,  cylindric  or  filiform,  straight or  curved. 

The  characters  of  the  sections  which  are  often  recognized  as 
genera  are  given  above  in  the  Kev  to  the  Genera. 
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KEY  TO  ANTARCTIC  SPECIES  OF  OCHROLECHIA  AND  LECANORA 

Spores  large,  often  less  than  8  per  ascus;   paraphyses  conspicuously  and  in- 
tricately branched,  forming  an  epithecixim  40  /4  or  more  thick   Odhrolechia 

Spores  44-76  x  30-40  /i;  asci  256  x  70  m,  4-spored   0.  DeceptiorUs 

Spores  22-40  x  18-26  /^j  asci  180  x  50  /x,  6-8-8pored   0.  frigida 

Spores  much  smaller,  8  per  aacusj  paraphyses   simple  or  sparingly  branched 

near  the  tip,  forming  a  much  thinner  epithecium   Lecanora 

Thallus  eflfigurate  to  squamulose   SQTTAMAHIA 

Apothecia  adnate;    thallus  white-virescent   L.  Bdbingtonii 

Apothecial  stalk  highly  developed,  often  appearing  subpodetiiform. 

Apothecial    margin    yellowish    ashy,    erenulate,    lobed,    gemmiferous ; 

thallus  yellowish  ashy    L.  Daltoniana 

Apothecial  margin  ochraceous  buff  to  light  ochraceous  buff,  crenulate, 

not  lobed,  smooth;  thallus  light  ochraceous  buff   L,  exsulans 

Apothecial  margin  deep  olive  buff,  smooth;  thallus  smoke  gray  to  drab 

  L.  Siplei 

Thallus     crUBtOSe   .EULECANORA 

Thallus  microphylline  with  ascending  narrow  laciniae. 

Laciniae   1-1,5   nun.   long,  black  variegated,   cortex   20   fi,    fastigiate; 

apothecia  0.3-0.8  mm,  in  diameter   L.  leucomelaeTUi 

Laciniae  6-7  mm.  long,  white  straw  color,  cortex  30-60  /i,  decomposed; 

apothecia  1-5  mm,  in  diameter   L.  CharcotiGma 
Thallus  uniform,  granulose,  verrucose,  or  areolate. 

Spores  12-22  x  7-12  ̂ , 

Thallus  white  to  greenish  ashy;  apothecia  1-2  mm   L.  subfusca 
Thallus    rufescent;     apothecia    0.75    mm.,    subimmersed;     paraphyses 

corymbose-branched   L,   alutacea 
Spores  usually  less  than  15  x  8  /x. 

Thallus  yellowish  to  greenish  citrine, 
Thallus  sorediose   L.  orostheoides 

Thallus  not  sorediose. 

Epithecium  dark. 

Thecium  60  /x;  spores  10-15  x  5-5.5  ̂    L,  humillvma 

Thecium  80-90  p.;  spores  7-11  x  5-7  /x   L,  Gainiana 

Epitheciuin  pale, 

Thallus  2.5  mm.  thick,  rimose-rugose;  thecium  120-140  fi   
L.    miranda 

Thallus  thinner. 

Apothecia  0.5-1.0  mm.;   thallus  inconspicuous   L.  Mons-Nivis 
Apothecia  larger. 

Apothecia    substipitate   7^.    aspidophora 

Thallus  reduced;  disc  black,  KOH  green   v.  aterrima 

Thallus  granulose,  verrucose,  warts  1-3  mm.,  KOH  yellow; 

disc  reddish-flesh  color,  KOH-,  apothecial  stipe  1.5-3 
mm   V.  errdbunda 

Thallus  verrucose,  warts  2-4  (-6)  mm.,  KOH-;   disc  pale 

straw,  KOH-,  apothecial  stipe  1-1.5  mm   v,  iypica 
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Apothecia  sessile   .L.  polytropa 

Spores  12-13  x  6-8  /x;  apothooia  pale   r.  lepiacinoides 
Spores  10-13  x  4-5  /x, 

Apothecia  pale,  thalline  warts  and  areoles  small,  usually 
dispersed   v.   illusoria 

Apothecia  often  blackened,   areoles   and  warts  usually 
contiguous   V.    intrieata 

Thallus  white. 

Hypothecium  and  paraphyses  violet  purple   L.  atra  v.  vulgaris 
Ilypotheciuin  and  paraphyses  hyaline  or  nearly  so. 

Thallus  thin,  tartareous  to  obsolete   L.  expectatis 
Thallus  smooth,  areolate;  disc  fuscous  black. 

Apothecia  0.4-0.8  mm   L.  tephrocceta 
Apothecia  1-3  mm   L.  dancoensis 

Apothecia  simple   f .   normatis 
Apothecia  proliferous   f,  prolifera 

Thallus  granulose  to  verrucose. 
+ 

Apothecia  0.5-1.0  mm.,  margin  white,  lobulate   L,  margaritae 
Apothecia  1-2  mm.,  margin  fuscous   L.  epibryon Thallus  gray. 

Apothecia  0.5  mm.;  thalline  warts  2-3 (-5)   mm   L.  poliophaeoides 
Apothecia  1-1.2  mm.;  thallus  powdery,  granular. 

Spores  10-12  X  4-5  /i,  margin  white;   thallus  very  inconspicuous, 
saxicoloug   L,    lavac 

Spores  8.5-12.5   x  5-6  fx,  margin  gray;   thallus  granular,   rugose, 
muacicolous   L.  griseomarginata 

Thallus  lilac  to  lilac  fuscous,  ecorticatc. 

Apothecia  1.2  mm.;  spores  8-10  x  4-6  m   L.  lilacina 
Apothecia  0.65  mm.;  spores  11.5-13  x  4,5-5.5  p.   L.  lilacinofnsca 

Thallus  olive  buff  or  brownish,  corticate. 

Apothecia  usually  over  1  mm,;  spores  10-16  x  4-6  /*   L.  hadia 
Apothecia  under  0.8  mm. 

Spores  9-11  x  4-4.5  /*;  medulla  50-60  /z   L.  carhonacea 
Spores  13-15  x  4-6.5  /x;  medulla  300  /x. 

Apothecia  0.4   mm.;   asci  46-48  x  12.5-14  /x;   young  spores  ap- 
pendiculate   L.   fuscobrunnea 

Apothecia  0.75   mm.;   asci  58-61    x   14-15  /x,  young   spores  not 
appendiculate   L.    mbalivacea 

Lecanora  exsulans  (Th.  Fries)  Dodge  &  Baker,  n.  comb. 
Lecanora  chrysoleuca  (Smith)  Acharius  var.  melano- 

phthalma  (Ram.)  Th.  Fries,  f.  exsulans  Th.  Fries,  Nyt  Mag. 
Naturvidensk.  40:  208.    1902. 

Lecanora  rubina  (Vill.)  Ach.  var.  melanophthalma  (Ram.) 
Zahlbr.  f.  exsulans  (Th.  Fries)  Zahlbr.,  Cat.  Lich.  Univ.  5: 
660.    1928. 
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Type:  S.  Victoria  Land,  Geikie  Land  [71°40'  S.,  170°  E.], 
100 m.,  C.  E.  Borchgrevink  (in  Upsala  and  Oslo). 

Thallus  in  pulvinate  tufts  up  to  2.2  cm.  in  diameter  and  5-6 
mm.  high,  rather  fragile,  deeply  scrobiculate,  thick,  margin 

crenulate  in  young  specimens,  soon  concealed  by  the  apothecia 

which  are  sessile  at  first,  becoming  stalked,  light  ochraceous 
buff  to  ochraceous  buff  (dry). 

Apothecia  up  to  4  mm.  in  diameter,  disc  light  ochraceous  buff 

at  first,  becoming  dusky  green,  slightly  pruinose,  margin  re- 
maining concave,  thin  and  smooth  at  first,  becoming  thicker 

and  crenate,  exciple  smooth  at  first,  becoming  rugose-sulcate. 
Growing  over  Sarconeurum  glaciale. 

'    SotJTH  ViCToaiA  Land:     Geikie  Land,  71°  40'  S.  170*  E.,  100  m.,  C.  E.  Borch- 
grevinTc;  Newnes  Land,  20  m.,  C.  E.  Borchgrevink. 

Leganora  Siplei  Dodge  &  Baker,  sp.  nov. 

PI.  47,  figs.  146-151 ;  pi.  63,  figs.  413,  415. 
Type:    Marie  Byrd  Land,  Edsel  Ford  Eange,  Skua  Gull 

Peak,  P.  SipleS  S.  Corey  72W-13. 
Thallus  funiculatus  aut  in  areolia  ad  0.9  mm.  diametro,  coriaceus,  aut  Mb 

apothcciis  inconapicuus,  griseo-fumatus  vel  ravus,  fuscus  madefactus,  ad  650  ̂  

crassitudine ;  cortex  superior  ad  40  ;w  crassitudine,  faatigiatus,  hyphis  1-2  ̂   dia- 

metro,  pachydermaticis,  strato  gelifacto  circa  4  /*  crassitudine  tectus;  stratum 

gonidiale  ad  100  /x  crassitudine,  protococcoideum,  cellulis  ad  10  /i  diametro,  rare  in 

coloniis  per  totum  thallum  sparsis;  medulla  300-500  /i  crassitudine,  hyphis  2-3  /i 

diametro,  irregulariter  reticulatimque  implexis,  densioribus  circum  algas;  cortex  in- 
similis 

diametro,  singul 

minusve  circularia,  juventute  marginibus  inflexis,   dein  plana  vel  etiam  repanda, r 

marginibus  crenulatis,  obscure  oUvaceo-alutaceis,  disco  viridi-nigricante ;  amphi- 
thecium  120-150  ^  crassitudine,  cortex  ut  in  thallo,  sed  strato  geUfacto  crassiori  ad 

50  fx,  algae  densissime  per  medullam  compactae  vel  solo  sub  hypothecio;  parathecium 

deest;   hypothecium  8-10  /x  crassitudine,  hyphis   tenuibus  dense   subpericlinalibus 
30-40 

diametro 

33-40  X  10-15  /x,  clavati,  vaginati 
5-4 

Assimilative  thallus  up  to  several  centimeters  in  diameter, 

in  rugged  strands  or  areolate,  the  areolae  up  to  0.9  mm., 

leathery,  or  inconspicuous  and  limited  to  the  basal  regions  of 

the  apothecia,  hard  and  leathery  when  dry,  smoke  gray  to  drab, 
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becoming  flexible  and  fuscous  when  moist,  up  to  G50  \i  thick ; 
upper  cortex  up  to  40  \i  thick,  fastigiate,  marginal  hyphae  free, 
subdistant,  branched  near  the  surface,  1  p  in  diameter,  expand- 

ing to  terminal  cells  2  [i  in  diameter,  cell  contents  much  reduced, 
covered  by  a  gelilied  layer  about  44  \i  thick ;  algal  layer  up  to 
100  M  thick,  protococcoid,  cells  up  to  10  n,  sometimes  scattered 
throughout  the  medulla  which  is  300-500  [i  thick,  of  slender 
hyphae  2-3  p  in  diameter,  irregularly  interwoven  in  a  close  net, 
denser  about  the  algae ;  lower  cortex  similar  to  the  upper  with 
the  same  darkening  near  the  base,  also  showing  scattered  dark 
pseudoparenchymatous  cells  on  the  outside. 

Apothecia  up  to  3  mm.  in  diameter,  single  or  in  clusters  as 
large  as  3  cm.  in  diameter,  more  or  less  circular,  deeply  inrolled 
when  young,  opening  to  flat  and  even  repand  at  maturity,  sage 
green  to  deep  slate  olive  or  dull  greenish  black  when  well  de- 

veloped, light,  plane  or  crenulate,  deep  olive  buff  or  chamois, 
disc  from  sage-green  to  black ;  amphithecium  120-150  \i  thick, 
cortex  continuous  and  identical  with  that  of  the  thallus ;  algae 
densely  packed  throughout  the  medulla  or  restricted  to  a  layer 
beneath  the  hypothecium,  the  gelifled  layer  on  the  outer  sur- 

face up  to  50  |j  thick ;  parathecium  not  differentiated ;  hypothe- 
cium 8-10  \i  thick,  hyaline,  of  closely  interwoven  hyphae  mostly 

periclinal ;  thecium  30-40  n  tall ;  paraphyses  1-1.5  p,  broaden- 
ing to  tips  1.5-2.5  M,  usually  not  darkened  although  frequently 

with  enlarged  gelified  heads,  septate,  branched  or  simple ;  epi- 
thecium  10-15  p,  varying  from  light  to  dark ;  asci  33-40  x  10- 
15  M,  clavate,  with  a  moderately  thick  gelified  sheath,  8-spored ; 
ascospores  6.5-8  x  3.5-4.5  [i,  broadly  ellipsoidal,  rarely  some- 

what renif  orm,  hyaline. 
On  soil  from  dark  greenish  gray  slate  and  orthoclase-seri- 

cite-siderite  schist. 

Marie  Byrd  Land:  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  ̂   S.  Corey 
7SW-4,  71SW-1S,  type,  7£W-U,  72W-15. 

Lecanora  griseomarginata  Dodge  &  Baker,  sp.  nov. 
PI.  47,  figs.  152-156. 

Type :     Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Donald 
Woodward,  P.  Siple,  F,  A.  Wade,  S.  Corey  S  0,  D.  StancUff 
DW-1. 
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ametro 

gelifactusque  madef  actus ;  cortex  20-30  /x  crassitudine,  cellulis  parvis  isodiametricis, 

am 200-450 

tcnuibus  laxe  reticulatimque  dispositis;  cortex  inferior  non  bene  evolutus,  cellulis 

am 
etricis. 

diametro,  irregulariter  circularia,  marginibus 

expansis  repaiidisve  maturitate,  nigra,  griseo 
am 

obacuris  isodiametricis;  medulla  cum  eo  thalli  continua,  algis  lateraliter  abundant- 

ibus,  paucis  sub  hypothecio;  parathecium  15-20  p.  crassitudine,  hyalinum;  hypo- 

thecium  centro  70  ̂   crassitudine,  lateraliter  ad  10  fi  tenucscens,  insuper  in  para- 

thecium expansum;  theoium  55-60  /x  altitudine;  paraphyses  0.5-1  ̂ ,  recti,  simplicea, 

cellulis  apicalibus  frequenter  obscuris  vagina  7  x  10  /i  tectis,  epithecium  10-12  p., r 

obscurum;  asci  46-54  X  11-18.5  fi,  late  elavati  maturitate;  ascosporae  octonae,  8.5- 
12.5  X  5-6  fi,  ellipsoideae,  hyalinae. 

Thallus  1-1.5  mm.  in  diameter,  crustose,  rugose  but  quite 
inconspicuous,  grayish  white,  mostly  limited  to  the  apothecial 

regions,  when  moist  soft  and  somewhat  gelified ;  cortex  20-30  \i 
thick,  pseudoparenchymatous,  of  very  small  cells,  covered  by 

a  thin  gelified  sheath  which  is  often  lacking  in  places  and  re- 
placed by  large  dark  isodiametric  cells,  which  often  penetrate 

the  medulla  a  long  way ;  algae  up  to  10  \i  in  diameter,  proto- 

coccoid,  scattered  or  in  a  zone  about  50  \i  thick  in  the  basal  re- 

gion; medulla  200-450  n  thick,  of  loosely  woven  slender  hy- 
phae ;  lower  cortex  not  differentiated  beyond  the  darkening  of 

cells  which  also  become  more  or  less  amorphous,  and  the  pres- 
ence of  free,  large,  dark,  isodiametric  cells. 

Apothecla  up  to  1.2  mm.  in  diameter,  irregularly  circular, 

margin  inrolled  when  young,  expanded  to  almost  repand  at 

maturity,  black  with  a  gray  margin ;  amphithecium  80-150  \i 
thick,  cortex  continuous  with  that  of  the  thallus,  with  a  few 

free  dark  isodiametric  cells ;  medulla  also  continuous  with  that 

of  the  thallus,  algae  abundant  laterally  but  few  below  the  hypo- 

thecium;  parathecium  15-20  p,  hyaline;  hypothecium  70  \i 
thick  in  the  center,  thinning  laterally  to  10  \i  and  expanding 

above  into  the  parathecium ;  thecium  55-60  [i  tall ;  paraphyses 
0.5-1.0  M  in  diameter,  straight,  septate,  simple,  not  expanding 

above  but  apical  cell  covered  by  a  large  gelified  sheath  7  m  in 

diameter  and  10  u  long,  usually  darkened,  epithecium  10-12  [i, 
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dark;  asci  46-54  x  11-18.5  \i,  broadly  clavate  at  maturity,  8- 
spored;  ascospores  8.5-12.5  x  5-6  [i,  ellipsoidal,  hyaline. 

On  loose  sandy  loam,  on  clumps  of  mosses  and  dark  greenish 
gray  slate. 
Marie  Btrd  Land:  Edsel  Ford  Eange,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

Wade,  S.  Corey  ̂   0.  D.  Stancliff  DW-1,  type,  DW-3;  Skua  Gull  Peak,  P.  Siple  <f- 
S.  Corey  7SW-S,  72W-S,  72W-9,  7£W-14j  Lichen  Peak,  P.  Siple  4-  S.  Corey  73-3,  73-4, 
73-7. 

Lecanora  lilacina  Dodge  &  Baker,  sp.  nov. 

PL  47,  figs.  157-160. 
Type :    Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  &  S.  Corey  73-7. 

Thallus  rarus,  inconspicuus,  granulosus,  dilute  lilacinua;  ecorticatua;  algae  ad 
12  /J,  diametro,  protoeoccoideae,  per  totum  thallum  sparaae;  medulla  ad  200  fx  cras- 
situdino,  liyplus  3-4  /x  diametro,  laxe  imploxis;  cortnx  inferior  deest. 

Apothecia  ad  1.2  mm.  diametro,  irregularia,  repanda,  marginibus  crenulatis, 
ollvaceis,   umbrina   obscuriorave,    juvcntute    lilacina,    plana,    emarginata;    amphi- 

30-40 

ibus;  parathecium  circa  5  ̂   craaaitudine,  hyalinum,  hypliis  pcriclinalibuaj  liypo- 
thocium  centro  circa  20  /i,  lateraliter  tenucaceng,  hyalinum;  thccium  50-80  fi  alti- 
tndine;  paraphyaea  1  u  diametro,  sub  apicibus  ramosi.  caoitibus  ad  3  u  diametro. 

juvcntuto  vaginatae. 

thccium  5-8  /i,  liyalinuui ;  aaci  38-44 
octonae.  8-10   x  4-6  u.  late  ellins 

Assimilative  thallus  very  scant,  inconspicuous,  granulose, 
pale  drab  gray;  ecorticate;  algae  up  to  12  m  in  diameter,  pro- 
tococcoid,  scattered  throughout  the  thallus;  medulla  up  to 
200  \i  thick,  of  rather  coarse  hj^jhae  3-4  \i  in  diameter,  loosely 
woven;  lower  cortex  absent.  Myxophyceae,  mostly  Stig- 
onema,  cling  to  the  outer  surfaces,  sometimes  in  well-defined 
patches  but  do  not  form  true  cephalodia. 

Apothecia  up  to  1.2  mm.  in  diameter 
drab 

em becom 

convex,  Saccardo's  umber  to  chaetura  black  with  crenulate 
margins  olive  buff  and  light  olive  gray ;  amphithecium  60-75  p, 
cortex  30-40  |j  thick,  pseudoparenchymatous,  the  outer  cells 
somewhat  darkened  occasionally  with  patches  of  foreign  al- 

gae ;  medulla  identical  and  continuous  with  that  of  the  thallus ; 
parathecium  about  5  p  thick,  hyaline,  of  periclinal  hyphae; 
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hypothecium  hyaline,  about  20  p  thick  at  the  center,  thinning 

rapidly  toward  the  outer  edge;  thecium  50-80  m  high;  pa- 
raphyses  1  p,  heads  3  p  expanding  abruptly,  branched  just  be- 

low the  tips,  septate  with  a  thick  sheath,  outer  surfaces  a  little 

darkened,  gelified,  epithecium  5-8  p,  hyaline;  asci  38-44  x 
11-14  p,  short-  but  slender-clavate  with  a  thick  sheath,  8- 

spored;  ascospores  8-10  x  4r-6  p,  hyaline,  broadly  ellipsoidal, 
with  a  sheath  when  young. 

On  sandy  loam,  light  pink  leucogranite,  and  gray  slate. 

Marie  Byrd  Land:  Edsel  Ford  Eange,  Mt.  Eea-Cooper,  P.  Siple,  F.  A.  Wade, 

S.  Corey  4-  0.  D.  StancUff  B-1;  Lichen  Peak,  P.  Siple  ̂   S.  Corey  7S-4,  7S-7,  type. 

Lecanora  lilacinofusca  Dodge  &  Baker,  sp.  nov. 

PI.  48,  figs.  161-166. 
Type :    Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  S  S.  Corey  73-4. 

Thallus  ad  0.95  mm.  diametro,  inconspicuus,  lilacino-fuscus,  mollissimus  gelifac- 

tusque  madcf actus;  ecorticatusj  algae  ad  15  /t  diametro,  protococcoideae,  coloniis 

parvis  per  totum  thallum  sparaae;  medulla  ad  500  /x  crassitudine,  hyphis  tenuibus,  1  /i 

diametro,  laxissime  implexis,  eompactioribus   ad  margines  apotheciaque ;    stratum 
basale  deest. 

Apothecia  ad  0.65  mm.  diametro,  irregularia,  marginata,  concava  et  alba  juventute 

dein  griseo-brunnea,  sessilia;  amphithecium  50-60  /i  crassitudine,  cortex  circa  10  /i 

crassitudine,  male  evolutus,  pseudoparenchymaticus,  medulla  compacta,  reticulata, 

algae  sparsae  aut  in  coloniis;  parathccium  paucis  cellulis  male  evolutum;  thecium 

50-70  /i  altitudine;  paraphyses diametro 

ramosi 

brunneum 

nati;  ascosporae  octonae,  11.5-13  X  4.5-5.5  /x,  ellipsoideae,  apicibus  subacutis  ob- 
tusisve,  liyalinae. 

r 

Assimilative  portions  up  to  0.95  mm.  in  diameter,  incon- 
spicuous, brownish-drab,  very  soft  and  gelified  when  moist; 

cortex  absent ;  algae  up  to  15  p  in  diameter,  protococcoid,  rare, 
scattered  throughout  the  thallus  in  small  colonies;  medulla 

up  to  500  p  thick,  of  slender  hyphae  about  1  p  in  diameter,  very 
loosely  woven,  slightly  more  compact  near  the  margins  and 
apothecia ;  basal  layer  not  developed. 

Apothecia  up  to  0.65  mm.  in  diameter,  irregularly  circular, 
concave  when  young  with  a  slight  margin  at  maturity,  white 

becoming  dark  gray-brown,  sessile,  scant;  amphithecium  50- 
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60  n  thick,  cortex  about  10  n  thick,  poorly  developed,  pseudo- 
parenchymatous,  becoming  indistinct  below  at  the  confluence 
with  the  thallus,  algae  rather  abundant,  scattered  throughout, 
singly  or  in  groups ;  parathecium  scarcely  distinguishable,  lim- 

ited to  a  few  cells  at  the  apothecial  margin ;  hypothecium  about 
20  [i  thick,  compact,  of  slender  interwoven  hyphae ;  thecium  SO- 

TO M  tall ;  paraphyses  about  1  p  in  diameter  expanding  to  heads 
about  5  M  in  diameter,  dark  green  to  brown,  septate  with  a  close 

sheath,  epithecium  8-10  \i  thick,  greenish-brown;  asci  48-55  x 
13-16  p,  elongate-clavate  with  a  moderate  sheath,  8-spored ;  as- 
cospores  11.5-13  x  4,5-5,5  m,  ellipsoidal,  the  ends  sometimes  a 
little  pointed,  mostly  blunt,  hyaline. 
Among  mosses  on  loose  sandy  loam. 

Marie  Byrd  Land:   Edsel  Ford  Range,  Lichen  Peak,  P.  Siple  f  S.  Corey  7S-4, 

type, 

Lecanora  carbonacea  Dodge  &  Baker,  sp.  nov. 

PL  46,  figs.  142-145. 
Type :    Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull  Mt., 

P.  Siple  S  8.  Corey  72W-6. 
Tliallua  ad  1   mm.  diamotro,  cruatovsus,  plus  minusve  continuus,  subgranulosus, 

sparsus,  inconspicuus  madef actus,  alutaceus;   cortex  20-30  m,  fastigiatua,  reticula- 
tusve  aut  paucis  cum  cellulis  obscuris  isodiametricis;  algae  protococcoideae,  ad  10  ̂  
diametro,  sparsae  vol  in  strato  30-60  /i  crassitudine  sub  cortice  dispositao;  medulla 
50-60  /I  craasitudine,  hyphis  laxe  reticulatimque  dispositis;  cortex  inferior  non  bene 
evolutus,  paucis  cellulis  obscuris  isodiametricis  aparsis. 

Apothecia  ad  0,75  mm.  diametro,  applanata,  margine  subcrenulata,  nigra,  car- 
bonacea; amphithecium  50-70  /x  crassitudine ;  cortex  bene  evolutus,  ei  thalli  similis; 

parathecium  20-35  /i  crassitudine,  cellulis  faatigiatis,  exteris  obscuris;  hypothecium 
centro  20-30  /i  craasitudine,  lateraliter  tenuescens  ad  10  /x  crassitudine,  hyalinum; 
thecium  40-50  p.  altitudine;  paraphyses  0.75-1.0  ̂   diametro,  septa ti,  non  ramosi, 
capitibufl  ad  5  /x  diametro,  obscuris,  epithecium  5-12  /x,  subvirescens,  KOH-;  asci 
37-43.5  X  12-15  /*,  breviter  clavati,  basi  obtusi  latique,  vaginati;  ascosporae  octonae, 

4-4 aut  ovoideae,  hyalinao. 

Thallus  up  to  1  mm,  in  diameter,  crustose,  more  or  less  con- 
tinuous, somewhat  granulose  when  soaked  and  loosened  from 

the  rock,  scattered,  inconspicuous,  dull  tan;  cortex  20-30  \\ 
thick,  fastigiate,  closely  interwoven,  or  sometimes  lacking  ex- 

cept for  a  few  scattered  dark  isodiametric  cells ;  algae  up  to 
10  M  in  diameter,  protococcoid,  scattered  in  the  thallus  or  in  a 
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layer  30-60  m  thick  below  the  cortex ;  medulla  50-60  m  thick,  of 
loosely  reticulate  hyphae,  occasionally  more  or  less  amor- 

phous near  the  base;  lower  cortex  not  differentiated  beyond 
dark  isodiametric  cells,  scattered  and  not  continuous. 

Apothecia  up  to  0.75  mm.  in  diameter,  flattened,  more  or  less 
circular  in  outline  with  a  suggestion  of  a  crenulate  margin  and 

a  faint  rim,  black,  very  carbonaceous ;  amphithecium  50-70  \i 
thick ;  cortex  well  developed,  with  abundant  algae,  of  the  same 

structure  as  the  thallus ;  parathecium  20-35  \i  thick,  of  fastigi- 
ate  cells,  the  outer  ones  darkened;  hypothecium  20-30  n 
thick  in  the  center,  thinning  laterally  to  10  \i  or  less,  then  ex- 

panding upward  into  the  parathecium,  hyaline,  similar  to  the 

cortex  but  more  compact;  thecium  40-50  p  tall;  paraphyses 
0.75-1.0  |j  in  diameter,  slender,  septate,  usually  unbranched 
(if  so,  at  a  considerable  distance  from  the  apex),  expanding  to 
large  heads  5  n  in  diameter,  with  a  thick  dark  cap,  epithecium 

5-12  M  thick,  dark  greenish,  KOH-;  asci  37-43.5  x  12-15  m, 
short-clavate,  blunt  and  rather  broad  at  the  base  with  a  mod- 

erately prominent  sheath,  8-spored;  ascospores  (8-)  9-11  x 
^^-4.5  M,  ellipsoidal  to  slightly  reniform  or  ovoid,  hyaline. 

On  fine-grained  dike  rock. 

Makie  Byrd  Land:     Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  4"  S.  Corey 
7£W-6. 

Lecanora  fuscobrunnea  Dodge  &  Baker,  sp.  nov. 

PI.  48,  figs.  172-175. 
Type:  South  Victoria  Land,  Queen  Maud  Mts.,  Durham 

Point,  northeast  portal  of  Thorne  Glacier,  Q.  A.  Blachburn,  R. 

S.  Russell,  Jr.  &  8.  D.  L.  Paine  QM-4, 

Thallus  ad  0.75  mm,  diametro,  rarua,  granulosus,  fusco-brmmeua  albusve,  mollis 
madef actus;  cortex  pseudoparenchymaticus  stratis  singulo  aut  duobus  cellularum, 

insuper  cum  strato  gelifacto  ad  50  /i  craasitudine;  algae  ad  15  /i  diametro,  protococ- 

coideae,  rarae,  in  parte  superiore  sparsae;  medulla  ad  300  fi  cra^situdine,  hyphis  ten- 

uibus,  1-3  jti,  reticulatim  et  raro  laxe  dispositis;  cortex  inferior  superior!  similis  sine 
strato  gelifacto. 

Apothecia  ad  0.4  mm.  diametro,  marginata  emarginatave,  nigra,  carbonacea,  ses- 
silia;  amphithecium  50-70  ji  craasitudine,  cortex  ei  thalli  similis;  algae  abundantes, 
stratum  50  /<  crassitudine  sub  hypothecio  formantes;  parathecium  non  evolutum, 
panels  cellulis  inter  amphithecium  theciumque  exceptis;  liypothecium  circa  10  /x 

crassitudine,  hyalinum,  hyphis  compacte   reticulatimque  dispositis;    thecium   circa 
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50-60  ̂   altitudine;  paraphyses  1-1.5  fi,  sub  apice  rainosi,  capitibus  circa  3.5  /x  dia- 
metro,  septati,  epitliecium  oLscurum,  10  ̂   crassitudine,  insupcr  cum  strato  gclifacto 

5-15  /i,  KOH-;  asci  46—48  x  12.5-14  /i,  obtuse  clavati;  ascoeporae  octonae,  13-15  x 

4—6  /i,  ellipsoideae,  appendiculatae  juventute,  vaginataej  hyalinae. 

Assimilative  thallus  up  to  0.75  mm.  in  diameter,  scant, 
granulose,  drab  brown  to  white,  soft  wben  moistened;  cortex 
of  brown  to  fuscous  pseudoparenchyma  in  one  or  two  layers  of 
cells,  denser  near  the  base  with  a  gelified  layer  on  the  outer 

surfaces  up  to  50  p  thick ;  algae  up  to  15  \x  in  diameter,  proto- 
coccoid,  scattered,  in  the  upper  part  of  the  thallus  not  numer- 
ous;  medulla  up  to  300  \x  thick,  of  slender,  closely  reticulate  hy- 
phae  1-3  \\  in  diameter,  occasionally  with  quite  open  meshes ; 
lower  cortex  identical  with  the  upper  without  the  gelified  layer 
on  the  surface. 

Apothecia  up  to  0.4  mm.  in  diameter,  irregularly  circular, 
emarginate  or  with  a  faint  rim,  black,  carbonaceous,  sessile ; 

amphithecium  50-70  p  thick,  cortex  as  in  the  thallus;  algae 
abundant,   especially  beneath  the  hypothecium  where   they 
often  form  a  layer  50  |j  thick ;  medulla  identical  and  continuous * 

with  that  of  the  thallus ;  parathecium  not  differentiated  save 

for  a  few  cells  between  epithecium  and  amphithecium ;  hypo- 
thecium about  10  \i  thick,  hyaline,  of  closely  reticulate  hypliae ; 

thecium  about  50-60  n  tall ;  paraphyses  1-1.5  p  in  diameter, 
branched  near  the  tips,  septate,  expanding  to  heads  about  3.5 
|j  in  diameter,  slightly  darkened  on  the  outside,  epithecium t 

dark,  about  10  \x  thick  with  a  gelified  layer  5-15  |j  thick,  not 
changing  color  with  KOH ;  asci  46-48  x  12.5-14  p,  bluntly  cla- 
vate,  8-spored;  ascospores  13-15  x  4-6  m,  ellipsoidal,  hyaline, 
with  a  thin  sheath,  when  young  with  appendages  at  the  lower 
ends  which  later  break  off. 

On  granitic  sandy  loam. 

South  Victoria  Land:   Queen  Maud  Mts.,  Durh;un  Point,  northeast  portal  of 

Thome  Glacier,  Q.  A.  Blaehburn,  E.  S.  Etissell  Jr.  ̂   S.  D.  L.  Paine  QM-4. 

Lecanoea  subolivacea  Dodge  &  Baker,  sp.  nov. 

PI.  48,  figs.  167-171. 
Type:  Marie  Byrd  Land,   Edsel  Ford  Range,   Mt.   Rea- 

Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  D.  Standi ff  R-7. 
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»/> 

diametro 

diametro.  insuper  compaetis,  centro  laxifl 

eime  implexis,  basaliter  subpericlinalibus ;  cortex  inferior  deest. 

Apothecia  ad  0.75  mm.  diametro,  pulvinata,  emargmata,  olivacca  nigrave,  non 

nitida,  sparsa,  singula  j  amphithecium  80-90  /*  crassitudine,  cortex  10-30  /*,  pseudo- 

parenehymaticus,  algae  abundantes;  paratliecium  10-20  fi  crassitudine,  male  evo- 

lutum;  hypothecium  10-20  ̂ ,  hyalinum,  non  tenuescens;  thecium  70-80  /i  altitudine; 

paraphyses  1-1.5  ̂   diametro,  septati,  gclifa<;ti,  capitibus  3  m,  simplices  aut  sub  capi- 

tibus  ramosi;  epithecium  5-10  /i,  obscurum,  gelifactum,  KOH  addito  virescens;  asci 

58-61  X  14-15  /I,  tenuiter  clavati;  ascosporae  octonae,  14-15  x  5-6.5  /a,  ellipsoidea« 
vel  subovoideae,  hyalinae. 

Assimilative  thallus  up  to  0.65  nun.  in  diameter,  scant,  pale 

olive  buff  to  olive  buff,  limited  to  separate  pulvinate  areolae, 

irregularly  circular,  later  almost  entirely  covered  by  apo- 

thecia, scattered  or  closely  clustered,  soft  when  moist ;  cortex 

up  to  30  p  thick,  fastigiate  in  places,  usually  pseudoparen- 

chymatous  near  the  apothecium,  the  cells  about  3  n  in  diameter ; 

algae  up  to  10  m  in  diameter,  protococcoid,  rare,  in  small  col- 
onies scattered  throughout  the  thallus;  medulla  about  300  p 

thick,  of  slender  hyphae  about  2  n  in  diameter,  closely  reticulate 

above,  very  loose  in  the  center  and  in  more  or  less  periclinal 

strands  below;  lower  cortex  not  differentiated. 

Apothecia  up  to  0.75  mm.  in  diameter,  pulvinate,  without 

a  prominent  margin,  olive  buff  to  citrine  drab  or  black,  not 

shining,  scattered  and  usually  single ;  amphithecium  80-90  \i 

thick,  cortex  10-30  m,  pseudoparenchymatous,  algae  abundant 

throughout ;  medulla  identical  and  continuous  with  that  of  the 

thallus ;  parathecium  10-20  \i  thick,  scarcely  distinguished  ex- 

cept the  few  outer  cells  whose  exposed  surfaces  are  darkened 

as  those  of  the  epithecium ;  hypothecium  hyaline,  10-20  \i  thick, 

fibrous,  not  tapering ;  thecium  70-80  p  tall ;  paraphyses  1-1.5  p, 

conspicuously  septate,  expanding  to  heads  up  to  3  m,  gelified 

but  not  darkened,  simple  or  branched  near  the  tips ;  epithecium 

5-10  M  thick,  dark,  gelified,  turning  green  with  KOH;  asci 

58-61  X  14-15  [1  long,  slender-clavate,  more  broadly  so  at  ma- 

turity, 8-spored;  ascospores  14-15  x  5-6.5  \i,  ellipsoidal  to 
slightly  ovoid,  hyaline. 
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On  coarse-grained  granite.    . 
KfARiK  Byrd  Land:     Edsel  Ford  Range,  Mt.  Rea-Cooper,  P.  Siple,  F.  A.  Wade. 

S.  Corey  4-  0.  D.  Stancliff  B-7. 

CANDELARIELLA 

Candelariella  Miill.  Arg.,  Bull.  Herb.  Boiss.  2:  app.  1:  11. 1894. 

The  type  species  is  Candelariella  vitellina  (Ach.)  Miill.  Arg. 
Thallus  crustose,  uniform,  horny,  verrucose  or  effigurate 

(sect.  Caloplacopsis),  bright  yellow,  not  colored  red  by  KOH, 
attached  to  the  substrate  by  hyphae  of  the  prothallus  or  of  the 
medulla,  without  rhizinae,  heteromerous ;  with  Protococcus. 
Apothecia  sessile,  circular,  yellow,  not  colored  red  by  KOH, 

unbranched 
hypothecium  hyaline  with  algae  below 

the  tip;  asci  8-  to 
many-spored ;  ascospores  hyaline,  elongate  to  ellipsoidal,  1-2- 
celled  with  thin  septum  and  walls.    Spermogonia  very  small, 
punctiform,  yellow,  spermatiophores  scantily  septate,  forked 
or  branched,  short-celled ;  spermatia  short,  straight. 

No  previous  reports  from  Antarctica. + 

Candelariella  chrysea  Dodge  &  Baker,  sp.  nov. 
PI.  49,  figs.  181-191. 

Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Chester  Mts., 
P.  Siple  &  S.  Corey  97A-1. 

Thallus  conspicuusj  pars  non-assimilans  250  /x  craasitudine,  funiculis  nigris  sub 
parte  aasimilativa,  cortex  10-30  /i,  pseudoparenclijinaticus;  medulla  150-200  ^i 
crasflitudine,    cellulis    hyalinis;     stratum    basale    ad    50    /*    crassitudine,    cellulis issimilans 

KOII    addito    immutata verrucosa;  cortex  20-50  /t  crassitudine,  pseudoparen- 
chymaticus,  paucis  cellulis  faatigiatis  exteris,  raro  cum  strato  cellularujn  emortu- 
arura  tectua;  algae  per  totam  aroolam  sparsae,  cellulis  3-3.5  fx  diametro,  proto- 
coccoideis;  medulla  circa  350  p.  crassitudine,  cellulis  regularibus  compactisque; 
stratum  basale  ad  25  /a  crassitudine,  eortici  simile;  isidia  plus  minuave  spherica, 
100  p.  diametro,  cortex  ad  10  /i  crassitudine,  pseudoparenchymaticus,  algae  abun- 
dantes,  medulla  hyphis  laxe  reticulatimque  implexis. 

Apothecia  0.5-2  mm.  diametro,  irregularia  vel  circularia,  marginibus  subcrenu- 
latis,  non  inflexis,  sparsa  vel  gregaria,  sessilia  in  areolis  assimilantibus,  ochraceo- 
aurantia;  parathecium  ad  75  /x  crassitudine,  ex  hypothecio  oricns,  cellulis  tenuibua 
inauper  ramosis,  corticem  efficiens;  hypothecium  circa  50-60  ̂ i  crassitudine,  cel- 

lulis isodiametricis   verticaliter   dispositis,   in   medullam   mcrgons,   hyalinum;    the- 
cium   ad   175  a  altitudine:   Daranhvaoa   1    u..  anii^ihna    1  r;— 9  f^    /i    ̂ Jamaffrt     /.imrofJo 



193S] 

BOTANY    OF    SECOND   BYRD   ANTARCTIC    EXPEDITION  581 

ramosi  vel  non  ramosi 

10-15 

guttulatae 

Thallus  conspicuous  over  areas  of  several  centimeters,  oc- 
casionally on  rocks  but  usually  with  mosses  and  amongst 

gravel  and  soil;  non-assimilative  portion  up  to  250  \i  thick, 

macroscopically  of  blackened  strands  below  the  assimilative 

portions ;  upper  cortex  from  10  to  30  \i  thick,  of  regular  iso- 
diametric  cells  with  only  moderately  thickened  walls ;  medulla 

150-200  [i  thick,  of  hyaline  cells  with  progressively  thinner 
walls  from  the  cortex  to  the  center;  basal  cortex  up  to  50  \i 

thick,  very  well  developed,  of  thick-walled  cells  in  a  compact 
layer,  brown ;  assimilative  portion  up  to  500  n  thick,  verrucose, 

cadmium  yellow,  no  color  change  with  KOH;  cortex  20-50  n 
thick,  of  regular  pseudoparenchyma  with  a  few  dark  fastigiate 
cells  scattered  on  the  outer  surface,  occasionally  a  layer  of 

dead  cortical  cells  outside  the  fastigiate  cells ;  algae  protococ- 

coid,  scattered  throughout  the  areole,  cells  3-3.5  n  in  diameter ; 
medulla  about  350  m  thick,  of  regular  and  compact  cells;. basal 

layer  up  to  25  \i,  not  morphologically  differentiated  from  the 

cortex ;  isidia  more  or  less  spherical,  about  100  \i  in  diameter 

with  a  pseudoparenchymatous  cortex  up  to  10  n  thick,  inter- 
nally of  loose  reticulate  hyphae  and  abundant  algae. 

Apothecia  0.5-2  mm.  in  diameter,  irregular  to  circular  with 

the  margin  slightly  crenulate,  not  inrolled,  scattered  or  in 

groups,  sessile  on  the  assimilative  areolae,  ochraceous  orange ; 

parathecium  up  to  75  m  thick,  spreading  from  the  hypothecium, 
of  slender  cells  branching  at  the  surface  to  form  the  cortex ; 

hypothecium  50-60  \i  thick,  of  cells  closely  arranged  in  a  pali- 
sade, disappearing  basally  as  it  merges  with  the  cells  of  the 

compact  medullar  tissue,  hyaline;  thecium  up  to  175  p  tall; 

paraphyses  1  n  in  diameter  expanding  to  slightly  enlarged 

apices  about  1.5-2.5  n,  clavate,  branched  or  unbranched,  with- 

out a  sheath,  septate;  asci  57-84  x  17-25  n,  polysporous, 

broadly  clavate  with  a  well-developed  gelified  sheath;  asco- 

spores  10-15  x  4.5-7  m,  ellipsoidal  to  somewhat  reniform,  oc- 
casionally with  faint  oil  droplets,  hyaline. 

The  exposed  surfaces  of  the  assimilative,  non-assimilative 
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and  apotheclal  parts  are  frequently  blackened  by  the  abun- 
dance of  a  dematiaceous  hyphomycete.  The  parasitic  cells  vary 

in  size  (see  pi.  49,  figs.  181,  182),  sometimes  surrounding  com- 
pletely a  few  algae  in  a  more  or  less  spherical  mass  (see  pi.  49, 

fig.  183a)  which  possibly  function  as  soredia. 
On  sandy  loam  and  coarse-grained  gray  granodiorite. 
Marie  Byrd  Land;  Edsel  Ford  Eange,  Chester  Mts.,  P.  Siple  4-  S.  Corey  97A-1, 

type,  97 A'^;  Lichen  Peak,  P.  Siple  ̂   S,  Corey  73-S. 

Candelariella  albovirens  Dodge  &  Baker,  sp.  nov. 
PL  48,  figs.  17(>-178;  pL  49,  figs.  179-180b. 

Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Corey, 
P.  Siple  &  S.  Corey  II2E2. 

Thallufl  non  assimilans  funiculis  radiantibus  1-2  mm.  longitudine,  nigris;  flxcae 
aesimiliintes  ad  2  mm.  diametro,  crustosae  vel  areolatae,  uraehnoidoae,  albae,  flavo- 
virentes;  cortex  ad  25  ̂   cra^situdine,  non  continuus,  cellulis  fastigiatis  confertis, 
exteris  obscuris;  stratum  gonidiale  20-30  /x  crassitudine,  cellulis  ad  8  /i  diametro, 
rare  sparsis: diametro.  ramosis 

laxe  reticulatimque  dispositis;  cortex  inferior  non  evolutus,  paucis  cellulis  isodia- 
metricis  obscuris  sparsis. 

Apotliccia  ad  1.5  mm,  diametro,  concava  vel  plana  maturitate,  cylindrica  basi 
attenuata^  BuLsessilia  vel  sessiliaj  flava  viridiave  maturitate,  gregaria  vel  sin- 

gula; amphithecium  150-180  ̂   crassitudine,  cortex  ad  30  /i  crassitudine,  faatigiatus, 
continuuB  cum  eo  thalli;  algae  sparaae,  abundantcs;  parathecium  non  evolutum; 
hypothecium  40-50  ̂   crassitudine,  hypliis  periclinalibus,  verticaliter  in  centre  dis- 
positis,  densum,  hyalinum;  thecium  40-60  /i  altitudine;  paraphyaes  1-2  ̂ i  dia- 

metro, apicibus  3  ̂ ,  obscuris,  non  ramosi,  recti,  raro  e  cellulis  penultimis 
ultimisve  ramosi,  soptati,  leptodermatici,  guttulati,  KOII  addito  subvireacentee; 
epithecium  circa  5  ̂  crassitudine,  tenue,  hyalinum;  a^ci  30-35  x  9.5-13  /x,  breviter 
clavati;  ascosporae  octonae,  7-11  x  3-4  /*,  ellipsoideae  vel  reniformes,  Jiya.linae. 

Non-assimilative  portions  of  the  thallus  represented  by 
black  rhizoidal  strands  radiating  for  1-2  mm.  from  the  assimi- 

lative and  apothecial  regions ;  assimilative  parts  up  to  2  mm., 
limited  almost  entirely  to  the  basal  portions  of  apothecia, 
scant,  crustose,  areolate  to  arachnoid,  white  to  yellowish  green ; 
cortex  up  to  25  m,  not  continuous  over  the  whole  surface,  of 
fastigiate  closely  packed  cells,  the  outer  ones  sometimes  dark- 

ened with  occasional  scattered  patches  of  dark  isodiametric 
cells;  algal  layer  20-30  \i  thick,  protococcoid,  cells  up  to  8  m  in 
diameter,  parallel  to  the  apothecium,  rarely  scattered  in  the 
thallus;  medulla  300-450  ti  thick,  of  loosely  woven  branched 



1938] 

BYRD   ANTAECTIC 583 

hypliae  Sum  diameter;  lower  cortex  not  developed,  covered 

basally  by  a  few  dark  isodiametric  scattered  cells. 

Apothecia  up  to  1.5  mm.  in  dianieter,  more  or  less  circular, 

concave  to  plane  at  maturity,  cylindrical  with  attenuated  bases, 

subsessile  to  sessile,  white  when  young,  yellow  to  green  at 

maturity,  gregarious  or  single ;  amphithecium  150-180  \i  thick, 
cortex  up  to  30  \i  thick,  fastigiate,  continuous  with  that  of  the 

thallus,  medulla  continuous  with  the  thalline  medulla,  algae 

scattered,  abundant;  parathecium  not  differentiated;  hypo- 
thecium  40-50  n  thick,  of  hyphae  periclinal  toward  the  sides 

of  the  apothecium,  but  erect  and  vertical  toward  the  center, 

dense,  hyaline ;  thecium  40-60  p  tall ;  paraphyses  1-2^  m  in 
diameter,  expanding  above,  the  apical  cells  up  to  3  p  in  di- 

ameter, darkened  on  the  outer  layers,  occasionally  with  a  dark 

encrusting  mass  adhering  to  them,  mostly  simple,  straight,  sep- 

tate, sometimes  branching  from  the  ultimate  or  penultimate 

cells,  thin-walled,  with  conspicuous  oil  droplets,  slightly  green 

with  KOH,  epithecium  about  5  m,  hyaline ;  asci  30-35  x  9.5-13  m, 

short-clavate,  8-spored ;  ascospores  7-11  x  3-4  m,  slender,  ellip- 
soidal to  reniform,  hyaline. 

On  coarse-grained  granite  and  highly  weathered  coarse- 

grained leucogranite,  quartzite,  dark  greenish  gray  slate,  and 
sericite-orthoclase  schist. 

Marie  Byed  Land:  Edsel  Ford  Range,  Mt.  Corey,  P.  Siple  4-  S.  Corey  llgE-g, 

type;  Cliester  Mts.,  P.  Siple  ̂   S.  Corey  97A-3;  Lichen  Peak,  P.  Siple  ̂   S.  Corey 

73-1,  73-10;  Skua  Gull  Peak,  P.  Siple  4-  S.  Corey  72W-7. 

King  Edward  VII  Land  :     Eockef eller  Mts.,  Mt.  Helen 

S.  Corey  HW-11,  HW-IS. 
LECANIA 

J 

Lecania  Massalongo,  Alcun.  Gen.  Lich.  12.  1855. 

The  type  species  is  Lecania  fuscella  Mass. 

Thallus  crustose,  uniform,  effigurate,  squamose  or  dwarf- 

fruticose,  attached  to  the  substrate  by  the  hyphae  of  the  pro- 
thallus  or  of  the  medulla,  without  rhizinae,  heteromerous ; 

ecorticate  or  corticate;  algae  Protococcus;  medulla  loosely 

woven,  of  thin-walled  hyphae.  Apothecia  sessile,  round,  leca- 

norine ;  parathecium  lacking,  incompletely  or  well  developed ; 

hypothecium    hyaline    with    algae    below;    paraphyses    un- 

Waah 
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branched;  asci  normally  8,  exceptionally  16-32-spored ;  asco- 
spores  hyaline,  elongate  to  ellipsoid,  straight  or  curved,  2-  or 
more  celled,  thin-walled  with  cylindric  cells. 

The  genus  is  usually  divided  into  three  sections  (for  char- 
acters see  key  to  family,  p.  568).  Thamnohcania  and  Eule- 

cania  seem  to  be  confined  to  the  Antarctic  Archipelago,  al- 
though Catillaria  inconspicua  from  Marie  Byrd  Land  may  be- 

long in  Eulecania  as  algae  are  found  below  the  hypothecium 
but  only  at  the  margins. 

KEY   TO  ANTARCTIC  SPECIES 

Tliallus  crustose,  uniform,  white  or  grayish   EULECANIA 
Hypothallus  white   X,.  Bacoviizae 
Hypothallus  !)lack   Catillaria  incmi^picua   (p.  548) 

Thallus  fruticulose,   ascospores   4-celled   tha 
MNOLECANIA 

Ascospores  13-24  x  3-4.5  /i;  thallus  6-13  mm.  high   L.  Brialmonti 
Ascospores  10-14  x  4.5-5  /*;  thallus  3-5  mm.  high   L.  Gerlachei 
Ascospores  11-15  X  4  m;  thallus  10-12  mm.  high,  yellowish  fuscescent   
  *  -  -   i,  cariosa 

Parmeliaceae 
m 

Thallus  foliose,  resupiuate  to  erect  and  almost  fruticose, 
often  attached  to  the  substrate  by  rhizinae,  dorsiventral ; 
usually  corticate  on  both  surfaces,  rarely  ecorticate  below 
(Amia);  algae  protococcoid,  lower  surface  nearly  nude  or 
more  usually  covered  with  rhizinae  which  rarely  anastomose  to 
form  a  spongy  hypothallus  (Anzia  and  P anno p arm elia )  ; 
cyphellae  present  in  Pseudoparmelia  only.  Apothecia  circular, 
sessile  to  short-stipitate,  amphithecium  well  developed;  pa- 
raphyses  branched  or  unbranched,  often  imbedded  in  a  gel; 
asci  6-8-spored  (16-32-spored  in  Anzia  and  Candelaria) ;  asco- 

spores hyaline,  unicellular. 
Of  the  eleven  commonly  recognized  genera  of  this  family, 

only  Parmelia  and  Pannoparmelia  have  been  found  in  the 
Antarctic. 

KEY  TO  ANTAECTIC  SPECIES  OF  PANNOPARMELIA, 
PARMELIA,  AND  PHYSCIA 

Rhizinae  anastomosing  to  form  a  dense  spongy  hypothallus;  laciniae  narrow, 
appressed ;   ascospores   small,   subspherical   pannopakmelia 

Laciniae  0.7-1.0  mm.  broad,  subdichotomous,  tips  truncate,  white.  .  .P.  pelluoida 



BOTANY    OF    SECOND    BYED    ANTARCTIC    EXPEDITION  0»0 

* 

Laciniae  0.3-0.6  mm.  broad,  irregularly  branched,  tips  rounded,  becoming 

gray   and   darkening   P.    delicaia 

Rliizinae  not  conspicuously  anastomosing  nor  forming  a  Lypothallus;  laciniae 

larger  J   ascospores  ellipsoidal,  ovoid  or  spherical.   Parmelia 

Cortex  of  branched  hyphae  perpendicular  to  the  surface  of  the  thallus,  cells 

more  or  less  isodiametric,  often  giving  the  appearance  of  pseudopajen- 

chyma  in  both  upper  and  lower  cortex   euparmelia 

Laciniae  yellow,  KOH  yellow,  verruculose  granulose.   Parmelia  Gerlachei 

Laciniae  pale  fuscous,  KOH-,  smooth   Physcia  fuscella 

Upper  cortex  appearing  pseudoparenchymatous  above  and  often  extending 

to  the  under-side  of  the  tips  of  the  lobes  for  a  short  distance;  lower 

PHTSCIOIDEAE 
cortex  of  conglutinate  slender  perielinal  hyphae,  or  decomposed 

Thallus  sorediose, 

Thallus  KOH-  above. 

Thallus   pale   straw  to   yellowish,   0.5-1.5   cm.;    laciniae    1-2.5    mm. 

broad;  soredia  1  mm.,  spherical,  often  eventually  covering  much 

of  the  upper  surface;  saxicolous   Physcia  xanthotropa 

Thallus  white,  blackening,  up  to  3  cm.;  laciniae  5-6  x  .5-1  mm.,  soredia 

marginal ;    muscicolous   Physcia    Leoniae 
.  Thallus  KOH  yellowing  above. 

Soredia  confined  to  the  under-side  of  the  tips  of  the  laciniae;  medulla 

KOH-   Physcia    tribacia 

Soredia  scattered  on  the  upper  surface  of  the  laciniae. 

Margin  with  long  white  branched  fibrils  (cilia)  .  .Parmelia  leucoUephara 
\ 

Margin  eciliate. 

Laciniae  0.6-0.8  mm.,  dichotomous,  tips  truncate,  yellowish  rarely 

graying;  soredia  eroded,  common   P.  variolosa 

Laciniae  0.4-0.5  mm.,  flabellate,  tips  rounded,  gray   and  black- 

ening, soredia  eroded,  rare   P-  Coreyi 

Laciniae  0.5-1.10  mm.,  polychotomous,  tips  dilated,  white  to  bluish 

gray,  soredia  spherical   Physcia  caesia 

Thallus  minutely  isidiose,  chestnut  to  black  in  the  center,  paler  at  margin; 

laciniae  0.5-0.8  mm.  broad;  medulla  KOH  slightly  reddish 
Parmelia    acervata 

Thallus  neither  sorediose  nor  isidiose. 

Thallus  black-margined,  straw  to  white;   laciniae  1-2  mm.  broad,  5-7 

mm.  long,  tips  rounded ;   KOH-   Physci^i  puncticulata 

Thallus   black  variegated,   yellow   tabacine,   KOH   slightly    yellowing; 

laciniae  0.4-0.6  mm.  broad,  tips  crenulate   Physcia  tabacina 

Thallus  neither  black  variegated  nor  black-margined. 

Thallus  ashy  rufescent,  pruinose  above,  KOH-   Physcia  pulverulenta 
Thallus  whitish  or  grayish. 

KOH  rufescent;  thallus  pale  olive  buff  then  gray;  laciniae  0.2-0.3 
  Parmelia    griseola mm 

KOH  yellow. 

Ascospores  10.5-14.5   X  3.5-4.5  /i;   thallus  gray  and  darkening; 

laciniae  0.8-1.0  mm   Parmelia  Coreyi 
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Ascospores  16-26  x  8-11  fi;  thallus  white  or  glaucous;  laciniae 
l~2(-3)  mm   ,   Physcia  stellaris  v.  adpreasa KOII-  above. 

Laciniae  1-2  mm.  broad,  tips  dilated,  ashy,  acattered;   rhizinae 
f U8C0U3   Physcia   disseminata 

Laciniae  0.5-0.7  mm.  broad,  tips  dilated;  rhizinae  white,  nigres- 
**^'^t   Physcia   inordijiata 

Laciniae   0.2-0.4   mm.    broad,    tips    not   dilated;    rhizinae   white 
Physcia   nitescens 

PANNOPARMELIA 

Pannoparmelia  Darbishire,  Wiss.  Ergebn.  Schwed.  Siid- 
poIar-Exp.  1901-1903.  4^^:  11.  1912. 

Anzia  sect.  Pannoparmelia  Miill.  Arg.,  Flora  72:  507.  1889, 
The  type  species  is  P.  angustata.  (Pers.)  Darb. 
Thallus  foliose,  laciniate,  lobes  elongate,  narrow,  appressed ; 

upper  cortex  fastigiate;  algae  protococcoid ;  medulla  loosely 
woven ;  lower  cortex  well  developed,  producing  an  anastomos- 

ing network  of  rhizinae  which  form  a  hypothallus,  giving  the 
appearance  of  Pannaria.  Apothecia  sessile  on  the  upper  sur- 

face, amphithecium  well  developed,  epithecium  amorphous; 
hypothecium  hyaline  with  algae  below;  paraphyses  imbedded 
in  a  gel ;  asci  8-spored ;  ascospores  small,  subspherical,  thin- 
walled.    Spermogonia  unknown. 

At  first  sight  this  genus  appears  to  be  a  small  Pannaria  with 
a  very  highly  developed  brownish  black  hypothallus,  but  has 
protococcoid  algae,  and  a  parmelioid  apothecium.  P.  angus- 

tata (Pers.)  Darb.  was  described  from  New  Zealand,  and  P. 
anzioides  Darb.  (P.  Darbishireana  Zahlbr.)  from  Tierra  del 
Fuego.  The  well-developed  low^er  cortex,  with  the  anastomos- 

ing rhizinae  forming  a  prominent  hypothallus,  makes  it  pos- 
sible to  recognize  the  genus  even  in  the  sterile  condition. 

+ 

Pannoparmelia  pellucida  Dodge  &  Baker,  ap.  nov. 
PL  63,  fig.  417 ;  pi.  64,  figs.  418,  421,  422. 

Type :    Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 
P.  Siple  d  8.  Corey  73-1. 

Thallus  ad  1.5  cm.  diametro,  lax-iniatua,  laciniae  0.7-1.0  mm.  latitudine,  sub- 
dichotome  ramosae,  subtruncatae,  albidus,  subpcllucidua,  minute  pruinosua ;  cortex 
superior  15  ̂   crassitudine,  pseudoparenchymaticua,  2-3  atratia  cellularum  pachy- 
dormaticarum;  algae  non  visae;  medulla  90-100  /x  crasaitudine,  arachnoidea,  hyphis 
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verticalibus  2-3  p.  diametro,  leptodermaticia,  reticulatim  dispoaitia ;  cortex  in- 

ferior 20-30  pL  crassitudine,  hyphis  periclinalibus  conglutinatis;  rhizinae  40-50  /x 
diametro,  hypbis  tenuibus  longitudinalibus  conglutinatia. 

Thallus  up  to  1-5  cm.  in  diameter,  laciniate,  laciniae  0.7-1.0 
mm.  broad,  subdichotomously  branched,  rather  truncate, 

white,  subpellucid,  minutely  pruinose ;  upper  cortex  15  p  thick, 

pseudoparenchymatous,  of  2-3  layers  of  thick-walled  large 
cells;  algae  not  seen;  medulla  90-100  \x  thick,  arachnoid,  of 
thin-walled  vertical  hyphae  2-3  \x  in  diameter,  loosely  tangled 
to  reticulate ;  lower  cortex  20-30  \\  thick,  of  periclinal  hyphae 

imbedded  in  a  deeply  staining  gel ;  rhizinae  40-50  p  in  diam- 
eter, of  gelified  slender  longitudinal  hyphae,  anastomosing 

into  a  spongy  network  and  forming  a  hypothallus  which  ex- 
tends some  distance  beyond  the  laciniae,  giving  the  appearance 

of  a  species  of  Pannaria. 
It  is  with  some  hesitation  that  we  have  described  this  as  a 

new  species.  The  rhizinae  and  lower  portion  of  the  medulla 
are  invaded  by  a  dematiaceous  fungus  which  reaches  the  upper 

cortex  in  one  place.  It  would  seem  to  be  an  old  thallus  from 

which  the  algae  have  completely  disappeared,  and  to  show  no 
trace  of  apothecia. 

On  sericite-orthoclase  schist. 

Marie  Byrd  Lakb:  Edael  Ford  Kange,  Lichen  Peak,  P.  Siple  ̂   S.  Corey  75-1, 

type. 

Pannoparmelia  delicata  Dodge  &  Baker,  sp.  nov. 

PL  63,  fig.  417 ;  pi.  64,  figs.  419,  420,  423. 

Type ;    Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  d  S.  Corey  73-1. 

Thallus  ad  1  cm.  diametro,  laciniatua,  laciniae  0.3-0.6  mm.  latitudine,  subdicho- 

tome  vel  irregulariter  ramosae,  apicibus  rotundatis,  albidus  dein  griseus  et  ob- 

scurascens;  cortex  superior  7-10  n  crassitudine,  gelif actus  amorphusque;  algae 

rarae,  protococcoideae,  5-6  ft.  diametro  sub  cortice,  aparaae;  medulla  55-60  n  crassi- 

tudine, arachnoideae,  hyphis  2-3  n  diametro,  reticulatim  dispositis;  cortex  inferior 

10-15  fi,  gelif actus,  hyphia  periclinalibus;  rhizinae  cylindricae,  40-45  p.  diametro, 

hyphis  longitudinalibus,  2  /x  diametro,  eonglutinatis,  hyalinis,  exteris  subbrunnea- 
centibus,  reticulatim  anaatomosantes. 

Apothecia  seasilia,  subterminalia?,  160-170  ^  diametro,  marginata;  cortex  5-7  /*, 

gelif  actus;  amphithecium  20-25  n  crassitudine,  hyphis  tenuibus  reticulatim  dis- 

positis; hypothecium  7-10  /x,  hyphis  tenuibus  periclinalibus,  hyalinum,  gelif  actum; 

thecium  30  a*  altitudine;  paraphyses  tenucs,  gelif acti;   asci  cylindrici;   ascosporae 
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sphericae,  unicellulares,  3  p.  diametro.  Thecium  evanescens;  soredia  sul)6pheriea, 
30  ft  diametro,  cellulis  4-6  algarum  pseudoparenchymatice  corticatis  ajiiphithecinm 
implentia. 

Thallus  up  to  1  cm.  in  diameter,  laciniae  0.3-0.6  mm.  broad, 
Bubdichotomously  or  irregularly  branched,  tips  rounded, 
white,  then  gray  and  darkening,  opaque;  upper  cortex  7-10  ji 
thick,  deeply  staining  but  gelified  and  amorphous;  algae  very 
rare,  protococcoid,  5-6  p  in  diameter;  medulla  55-60  \i  thick, 
arachnoid,  of  reticulately  arranged  hyphae  2-3  \i  in  diameter ; 
lower  cortex  10-15  p  thick,  gelified,  of  periclinal  hyphae; 
rhizinae  cylindric,  40-45  jj  in  diameter,  of  conglutinate  longi- 

tudinal hyaline  hyphae  2  n  in  diameter,  outer  hyphae  browning, 
anastomosing  into  a  dense  network  which  forms  a  hypothallus 
extending  beyond  the  laciniae. 

Apothecia  sessile  and  apparently  subterminal  on  the  lobes, 
160-170  M  in  diameter,  marginate ;  cortex  5-7  p  thick,  deeply 
staining  and  completely  gelified ;  amphithecium  20-25  p  thick, 
of  slender  hyphae  in  a  network,  much  as  in  the  medulla ;  hypo- 
thecium  7-10  p  thick,  of  slender  hyaline  periclinal  hyphae,  geli- 

fied; thecium  30  \i  tall;  paraphyses  slender,  gelified;  asci  cylin- 
dric, 8-spored;  ascospores  spherical,  unicellular,  thin-walled, 

3  |j  in  diameter. 

In  our  material  the  thecium  has  largely  disappeared  and 
been  replaced  by  a  layer  of  spherical  soredia  30  p  in  diameter 
with  4r-6  algal  cells  surrounded  by  a  pseudoparenchyma.  The 
characters  of  the  thecium  above  reported  are  from  a  single 
portion  remaining  between  two  soredia.  Even  this  portion  has 
begun  to  gelify  so  that  the  height  of  the  thecium  may  be  too 
little.  The  thallus  has  apparently  been  invaded  by  the  same 
dematiaceous  fungus  which  is  invading  P.  pellucida  on  the 
same  rock,  but  the  invasion  is  much  less  severe.  There  is 
sometimes  a  layer  of  large  brownish  obovoid  cells  just  below 
the  gelified  upper  layer  (called  cortex  above).  The  interpre- 

tation is  uncertain  as  the  cells  are  not  uniform  in  distribution. 
It  is  possible  that  they  represent  the  terminal  swollen  cells  of 
a  fastigiate  cortex  such  as  has  been  reported  in  P.  anzioides, 
and  the  gelified  layer  is  a  layer  of  dead  cells  so  frequent  in  our 
Antarctic  material.    These  swollen  cells  have  also  been  seen 
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in  the  apothecium  where  one  wonld  expect  cortical  cells  but 
here  also  their  distribution  is  not  uniform. 

On  sericite-orthoclase  schist. 

Marie  Btrd  Land  :    Edsel  Ford  Range,  Liehen  Peak,  P.  Siple  4-  S.  Corey  73-1. 

PAEMELIA 

Paemelia  AchariuSj  Meth.  Lich.  153.  1803. 

Imhricaria  Acharius,  K.  Vetensk.  Akad.  Nya  Handl.  15: 

250.  1794;  Michaux,  Fl.  Bor.-Am.  2:  322.  1803  j  Lamarck  & 
DeCandolle,  Fl.  FranQ.  ed.  3.  2:  385.  1805. 

Physcia  S.  F.  Gray,  Nat.  Arr.  Brit.  PI.  1:  455.  1821,  non 
Schreber,  1791. 

The  selection  of  a  type  species  of  this  very  large  and  variable 

genus  is  very  diflScult.  When  originally  proposed,  it  included 
most  of  the  foliose  members  of  the  lecanorine  series.  Each 

successive  treatment  by  Acharius  removed  sections  and  species 

to  other  genera.  Of  the  original  species  surviving  in  his  last 

treatment  of  the  genus  in  1814,  most  remain  in  the  genus  as  it 

is  commonly  understood  today.  If  we  exclude  the  doubtful 

species  and  the  species  subsequently  taken  as  types  of  other 

genera  or  closely  related  to  them,  e.  g.,  Omphalodium  Meyen  & 

Flotow,  Nova  Acta  Acad.  Leopold.  Carolin.  19:  Suppl.  223. 

1843,  based  on  0.  pisacomense  Meyen  &  Flotow,  includes  0. 

hottentotta  (Ach.)  Meyen  &  Flotow;  Parmotrema  Massalongo, 

Atti.  LR.Ist.  Veneto  m.  5:  248.  1860,  based  on  P.  perforata 

(Wulfen  apud  Jacquin)  Mass.  and  including  Parmelia  perlata 

(Hoffm.)  Ach.  and  P.  caperafa  (L.)  Ach. ;  Pseudoevernia  Zopf, 
Beih.  z.  hot.  Centralbl.  16:  124.  1903,  based  on  P.  furfuracea 

(L.)  Zopf;  sect.  Melaenoparmelia  Hue,  Nouv.  Arch.  Mus.  IV. 

1:  138.  1899,  based  on  P.  stygia  (L.)  Ach.  and  including  P. 

olivacea  (L.)  Ach.;  Xantho parmelia  Vainio,  Stude  Lich. 

Bresil  1:  60.  1890,  based  on  P.  conspersa  Ach.,  etc.,  and  includ- 

ing P.  centrifuga  (L.)  Ach.,  we  are  left  with  two  groups  of  four 

species  each.  The  subgenus  Eypogymnia  includes  one  group : 

P.  encausta  (Sm.)  Ach.,  P.  intestiniformis  (Vill.)  Ach.,  P. 

lophyrea  Ach.,  and  P.  physodes  (L.)  Ach.  The  remaining  four 

species — P.  omphalodes  (L.)  Ach.,  P.  saxatilis  (L.)  Ach.,  P. 
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sGortca  Ach.,  and  P.  tiliacea  Ach. — are  commonly  placed  in 
Euparmelia  sect.  Hypotrachynae.  A  species  selected  from 
the  latter  group  would  conserve  the  name  for  the  larger 
number  of  species. 

We  have  been  unable  to  consult  the  original  publication  cited 
for  Imbricaria.  Acharius  used  it  as  a  subgenus  in  1798 
and  abandoned  it  in  all  his  subsequent  treatments.  For  /m^ 
bricaria  Michaux  cites  only  /.  convexiuscula  (Anzia  colpodes 
(Ach.)  Stiznbgr.  fide  Zahlbr.,  Cat.  Lich.  Univ.  6:  276.  1931), 
although  /.  omphalodes  and  7.  physodes  are  mentioned  without 
description.  Lamarck  &  DeCandoUe  used  it  in  the  modern 
sense  of  Parmelia,  but  included  some  species  of  Collemaceae 
and  Usneaceae. 

P.hyscia  S.  F.  Gray  was  based  on  P.  physodes  (L.)  Gray,  now 
placed  in  Parmelia  sect.  Uypogymnia,  and  P.  diatrypa  (Ach.) 
Gray,  later  made  the  type  species  of  Menegazzia. 

Thallus  foliose,  laciniate,  lobes  rounded,  elongate,  linear  or 
filiform,  appressed  or  ascending  with  more  or  less  well- 
developed  rhizinae,  the  lower  surface  rarely  nude ;  upper  cor- 

tex of  simple  or  branched  septate  hyphae  perpendicular  to  the 
surface,  with  small  cells,  upper  surface  often  isidiose  or  sore- 
diose;  algae  protococcoid ;  medulla  loosely  woven,  occasion- 

ally with  a  central  cavity,  composed  of  thin  or  thick-walled 
periclinal  hyphae ;  lower  cortex  usually  dark.  Apothecia  ses- 

sile or  short-stipitate  on  the  upper  surface,  disc  sometimes 
perforate;  amphithecium  well  developed;  epithecium  amor- 

phous ;  hypothecium  hyaline  with  algae  below ;  paraphyses  im- 
bedded in  a  gel,  usually  branched  and  septate ;  asci  2-8-sporcd ; 

ascospores  hyaline,  unicellular,  ellipsoidal,  ovoid  or  spherical, 
thin-walled  or  with  a  thickened  membrane.  Spermogonia  im- 

mersed In  the  surface  of  the  thallus  or  in  the  amphithecium  or 
ostiole  protruding  from  a  wart,  spherical  to  ovoid,  wall  black 
above,  brown  or  hyaline  below;  spermatiophores  simple  or 
sparingly  branched,  spermatia  cylindric  to  fusiform. 

The  genus  may  be  divided  as  follows : 

Cortex  appearing  pseudoparenchyniatous  above  and  often  extending  the  under- 
side of  the  lobea  for  a  short  distance;  lower  cortex  of  compact  slender, 

periclinal  hyphae,   or  decomposed   Physcioideae 
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Cortex  of  branched  hyphae  perpendicular  to  the  surface  of  the  thallus;  cells 

more  or  less  isodiametric,  often  giving  the  appearance  of  pseudoparen-  , 

chyma  on  both  upper  and  lower  surfaces. 

Nude  below,  without  rhizinae. 

Thallus  perforate  below;    laciniae  slender;    apothecia  6-8-spored;    asco- 
spores  not  over  10  /i. 

Medulla    excavated   .Bypogymnia 

Medulla    solid   '   Allantoparmelia 
Thallus  perforate  above;  asci  2-4-spored;  ascospores  relatively  large, .... 
  Menegazzia 

Rhizinae  scanty ;  laciniae  greenish  brown  to  black ;  apothecia  sessile , .  *   

   ^Melaenoparmelia 

Thallus  with  long  coarse  rhizinae  to  almost  nude;  laciniae  slender,  usually 

ascending,  gray   Pseudoevernia 

Central  portion  of  thallus  rhizinose,  margin  nude,  smooth  but  often  ciliate; 

laciniae  white,  gray  or  yellowish;  apothecia  more  or  less  stipitate. . . . 
  Parmotrema 

Thallus  yellow   Suiflavescentes 
   ^ 

Thallus  white  or  gray   Subglaucescentes 

Thallus  completely  and  denaely  rhizinose  below;  rhizinae  next  the  margin 

often  reduced  to  papillae;  laciniae  appressed   Euparmelia 
Laciniae  yellow   Xanthoparmelia 

Laciniae  white  to  gray  or  brownish   Hypotrachynae 

Laciniae  di-  or  seldom  trichotomously  branched,  slender,  almost  linear, 
tips  truncate  or  notched   Sublinearis 

Laciniae  irregularly  branched,  lobes  of  unequal  width. 
Tips  usually  rounded,  or  notched;  apothecia  sessile   Cyclocheila 

Tips  usually  more  or  less  ascending;  apothecia  short-stipitate 

Irregularis 

Several  of  the  above  subdivisions  have  already  been  segre- 
gated as  genera  but  in  the  absence  of  a  monographic  treatment 

of  the  whole  group  the  generic  segregates  have  not  been  widely 
recognized. 

The  systematic  position  of  much  Antarctic  material  referred 
here  is  doubtful  since  much  of  the  material  is  sterile.  In  view 

of  the  structure  of  the  cortex,  Cornicularia  lanata  v.  minuscula 

Hue,  excl.  syn.  is  much  better  left  in  Alectoria  or  Cornicularia 
rather  than  referred  to  Parmelia. 

The  determination  of  Parmelia  saxatilis  (L.)  Ach.  from  the 

Antarctic  is  extremely  doubtful  since  the  material  is  sterile 

and  no  microscopic  details  of  the  Antarctic  plants  are  given. 

P,  quarta  Darb.  belongs  in  Omphalodium  (see  p.  561)  rather 

than  in  the  section  Hypotrachynae  as  catalogued  by  Zahl- 
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bmckner.  P.  Gerlachei  Zahlbr.  (P.  antarctica  Vainio  non 
Bitter)  belongs  in  the  section  Xanthoparmelia.  P.  acervata 
Hue  seems  more  closely  related  to  our  species  from  Marie 
Byrd  Land  and  is  rather  aberrant  in  its  cortical  structure 
from  either  the  Hypotrachynae  where  it  was  placed  by  its 
author  or  the  section  Melaenoparmelia  where  it  is  catalogued 
by  Zahlbruckner.  Our  species  approach  Physcia  in  the  struc- 

ture of  the  thallus  and  would  be  placed  in  that  genus  in  the 
absence  of  apothecia.  Since  all  the  species  of  Physcia  so  far 
reported  from  the  Antarctic  have  been  small  sterile  thalli,  it 
is  quite  possible  that  some  of  them  may  be  found  to  belong  in 
Parmelia  when  apothecia  are  found.  We  have  preferred  not 
to  transfer  them  to  Parmelia  but  have  included  members  of 

both  genera  in  the  key  on  p.  584,  based  largely  upon  char- 
acters observable  in  the  sterile  thallus.  Two  of  our  own  spe- 

cies are  sterile  but  we  have  preferred  to  refer  them  to  Par- 
melia in  view  of  their  similarity  to  the  structure  of  our  fertile 

species,  recognizing  that  it  may  be  necessary  to  transfer  them 
to  Physcia,  should  their  apothecia!  characters  when  dis- 

covered, warrant  such  a  transfer. 

Parmelia  leucoblephara  Dodge  &  Baker,  sp.  nov. 
Type :    Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  d  S.  Corey  73-7. 
Thallua   ad   0.8   cm,   diamotro,   laciniae  irregulariter   ramosae,   divaricatae,    ap- 

planatae  subeonvexaeve,  0.2-0.3  mm.  latitudine  apicibus  subtruncatis,  laeves, 
albidae,  marginibua  laevibus  cum  ciliis  longis,  ramosis,  albis  dein  fuscia;  sorediis 
granulosis  subisidiosisque,  marginibus  subelevatis ;  KOII  flavescens ;  rhizinae 
elongatae,  fuacae,  non  ramosae;  cortex  superior  15  /a  craasitudine,  fastigiatus,  cellu- 
lis  ellipsoideia,  brunneis,  7-14  X  5.5-7  /t,  strato  gelifacto  7-8  p.  crasaitudine  tectus; 
stratum  gonidiale  20-30  /a  crassitudine^  cellulia  protococcoideis,  5-7  ]i  diametro, 
singulis  vel  in  coloniis  parvis;  medulla  55-60  m  crassitudine,  hyphis  tenuibus  1.5-2  ̂  
diam<?tro,  laxiasime  implexis;  cortex  inferior  30  /x  crassitudine,  typhis  1.5-2  /x,  aub- 
brunneis,  laxe  implexis,  strato  extero  cellularum  subspliericarum,  5.5-6  ̂ ,  brun- 
nearum;  rhizinae  40-60  ̂   diametro,  hyphis  longitudinalibus,  strato  extero  brunneo. 

Spermogonia  immersa,  subspherica,  55-70  /x,  murua  7-9  ̂   crassitudine,  cellulia 
pachydermaticis  isodiametricis;  spermatiophorae  elongatae,  tenues;  spermatia  bacil- 
liformia,  recta. 

Thallus   up   to   0.8   cm.   in   diameter,   laciniae   irregularly 
branched,  divaricate,  flat  or  somewhat  convex,  white,  smooth. 
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margins  smooth,  with  long  branched  cilia,  white  then  fuscous ; 
soredia  granulose  and  subisidiose  with  somewhat  elevated 

margins;  KOH  yellowing;  rhizinae  long,  fuscous  and  un- 
branched;  upper  cortex  15  \i  thick,  fastigiate,  cells  ellipsoid, 1 

brown,  7-14  x  5.5-7  n,  covered  by  a  gelified  layer  7-8  li  thick ; r 

algal  layer  20-30  [i  thick,  cells  protococcoid,  5-7  \i  in  diameter, 
single  or  in  small  colonies ;  medulla  55-60  p  thick,  of  slender 
hyphae  1.5-2  \i  in  diameter,  very  loosely  woven;  lower  cortex 
30  (J  thick,  of  brownish  hyphae  1.5-2  m,  loosely  woven  with  an 
outer  layer  of  subspherical  brown  cells  5.5-6  \i  in  diameter; 
rhizinae  40-60  p  in  diameter,  of  longitudinal  hyphae  with  an 
outer  brown  layer. 

Spermogonia  immersed,  subspherical,  55  x  70  (j,  wall  7-9  [i 
thick,  of  isodiametric  thick- walled  cells ;  spermatiophores  long, 
slender ;  spermatia  bacillif orm,  straight. 
Growing  loose  over  mosses,  Grimmia  Antarctici,  over 

granodiorite  and  biotite-sericite  and  sericite-orthoclase  schist. 
Maeib  Btbd  Land:  Edsel  Ford  Range,  Lichen  Peak,  P.  Siple  Sr  S.  Corey  7S-1, 

73-7,  type  J  Chester  Mts.,  P.  Siple  ̂   S.  Corey  97A-1;  Mt.  Donald  Woodward,  P.  Siple, 

F.  A.  Wade,  S.  Corey  4- 0.  D.  Standi ff  pW-4. 

Paemelia  variolosa  Dodge  &  Baker,  sp.  nov. 

PL  50,  figs.  192-201. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Rea- 

Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  <&  0.  D.  Stancliff  R-1. 
Thallus  ad  2  cm.  diametro^  laciniae  convexae,  0.6-0.8  mm.  latitudine,  diohotome 

ramosae 

soralia  magna,  granulosa,  KOII  addito  flavescentia;  cortex  superior  5-20  /t  cras- 

aitudine,  cellulia  isodiametricis  laxe  dispositis,  strato  cellularum  emortuarum  5-15  m 

craasitudine  tectus;  algae  7-9  /x  diametro,  protoeoccoideae,  paucae,  sparsae;  medulla 

500-600  /x  craasitudine,  hyphis  2-4  /i  diametro,  laxe  reticulatimque  dispositis;  cortex 
crassitudine 

ametro,  liyph 
diametro 

amphithecium  50-80  m  crassitudine,  cortex  20  fi,  decompositus,  raro  subf astigiatus ; 

parathecium  non  evolutum;  hypothecium  10-20  /i  craasitudine,  hyalinum,  hyphia 

tenuibus  dense  reticulatis;  thecium  50-60  fx  altitudine;  paraphyses  1  m  diametro, 

apicibus  subinflatis  vaginatis,  ad  3.5  fi  diametro,  recti,  hyalini;  asci  50-63  x  10-15  /i, 

elongato-clavati,  vaginati;  ascosporae  octonae,  9-11  x  4.5-6  /i,  late  ellipsoideae  vel 
aubreniformae,  hyalinae. 

ruune 

triciB  parvis  pachydermaticis;  spermatia  1-1.5  /i  longitudine,  recta,  tenuia. 
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Thallus  up  to  2  cm.  in  diameter,  laciniae  convex,  0.6-0.8  mm. 
broad,  dichotomously  branched,  tips  truncate,  smooth,  pru- 
inose,  primuline  yellow  rarely  graying;  soralia  large,  granu- 

lar, KOH  yellow;  upper  cortex  5-20  p  thick,  rather  loosely 
pseudoparenchymatous,  covered  by  a  gelified  layer  5-15  ̂ i 
thick,  thicker  where  the  cortex  is  thin  and  vice  versa;  algae 

7-9  p  in  diameter,  protococcoid,  few,  small,  scattered  in  the 

upper  portion  of  the  medulla  which  is  500-600  m  thick,  of 
loosely  reticulate  hyphae  2-4  [i  in  diameter ;  lower  cortex  40-60 
[1  thick,  of  very  dark,  sometimes  black,  hyphae,  more  or  less 
fibrous  in  arrangement  with  here  and  there  abundant  groups 
of  cut  ends  of  hyphae  running  at  right  angles  to  the  others ; 

rhizinae  common,  up  to  1100  p  in  diameter,  of  dark  fibrous 

hyphae  with  an  outer  layer  identical  and  continuous  with  that 
of  the  thallus,  about  10  m  thick.  The  tips  of  the  lobes  have  a 

cortex  thicker  than  the  upper  one,  about  30-40  n  thick. 
Apothecia  up  to  0.5  mm.,  in  diameter,  more  or  less  circular, 

with  a  prominent  margin,  reddish  brown  to  gray  and  concolor- 
ous  with  the  thallus,  sessile,  very  rare ;  amphithecium  50-80  \i 
thick,  cortex  about  20  [i,  mostly  decomposed,  occasionally  some- 

what f astigiate ;  parathecium  not  developed ;  hypothecium  10- 
20  M  thick,  hyaline,  of  slender  densely  reticulate  hyphae ;  the- 
cium  50-60  [i  tall;  paraphyses  about  1  p  in  diameter,  with 
slightly  enlarged  apical  cells  surrounded  by  a  gelified  sheath 

3,5  M  in  diameter,  mostly  straight,  rarely  branched,  not  dark- 

ened ;  epithecium  5-10  \i  thick,  light  brownish ;  asci  50-63  x  10- 

15  \i,  elongate-clavate,  with  a  prominent  sheath  and  an  umbo- 

nate  end  to  the  protoplasmic  content,  8-spored ;  ascospores  9- 
11  X  4.5-6  p,  broadly  ellipsoidal  to  somewhat  reniform,  hyaline. 

Spermogonia  frequent,  70  x  90  m,  flask-shaped,  with  a  dark 
brown  wall  of  thick-walled,   small,  isodiametric  cells;  sper- 
matia  1-1.5  p  long,  very  slender  and  straight. 

On  dark  greenish   gray  slate  and  growing  over  mosses, 
Grimmia  Anfarctici. 

The  apothecia  are  extremely  rare,  and  it  is  difficult  to  es- 
tablish their  identity  with  the  thallus.  Apparently  in  the 

apothecial  regions  the  thallus  enlarges,  becomes  distorted,  and 
more  floccose  with  an  increased  algal  content  (pi.  50,  fig.  198). 
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Marie  Btrd  Land:  Edsel  Ford  Eange,  Mt.  Rea-Cooper,  P,  Siple,  F.  A.  Wade 

Peak 
Peak 

Parmelia  Coreyi  Dodge  &  Baker,  sp-  nov. 

PL  50,  figs.  202-204 
Type:     Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 

Peak,  P.  Siple  &  S.  Corey  72W-3. 

mm 

latiB,  0.8-1.0  mm.  latitudine,  excisis,  apicibus  lacimilarum  rotundatis,  laevis,  prui- 

nosus,  raro  erosus  granulosusque,  griseus  obscuraacensque,  KOH  addito  flavescenfl; 

cortex  superior  10-20  m,  f  astigiatus,  cellulis  ellipsoideis,  5,5-7  x  4-5  ̂ ,  compactior- 

ibus  quam  in  P,  variolosa,  exteris  obscuris,  strata  gelifacto  7-10  ̂   crassitndiBe 

teetus :  stratum  cronidiale  30-35  n  crassitudine,  cellulis  ad  10  m  diametro,  protococ- 
laxe  im 

laxio 
ramosae,  hyph 

hydermaticis 
diametro.  mareinata.  rara.  brunnea,  sessilia:  hypothecium 

hyali 
vaginatis  ad  3.5  fi  diamet 

situdine,  brunneum,  gelif actum;  asci  42-50  x  10.5-13  fi,  late  clavati,  apice  proto- 

plasmatis  umbonata,  vaginati;  ascosporae  octonae,  10.5-14.5  x  3,5-4.5  /i,  elongato- 
ellipsoideae  aut  subrenif  ormes,  hyalinae. 

Spermogonia  55  x  70  ̂ ,  subspherica,  murtia  hyalinus,  spermatiophorae  crassioree, 

septatae. 

Thallus  fragile,  laciniae  convex,  0.4-0.5  mm.  broad,  tips 
flabellate,  0.8-1.0  mm.  broad,  sinuses  excised,  tips  of  lacinulae 
rounded,  smooth,  pruinose,  rarely  eroded,  granulose,  gray  and 

darkening,  KOH  yellow;  upper  cortex  10-20  n  thick,  fastigiate, 
of  ellipsoidal  cells  5.5-7  x  4-5  n,  loosely  packed  but  much  more 
closely  than  in  P.  variolosa,  upper  cells  darkened,  covered  by 

a  gelified  layer  7-10  p  thick ;  algal  layer  30-35  n  thick,  cells  up 
to  10  M  in  diameter,  protococcoid,  quite  abundant ;  medulla  700- 
1000  n  thick,  of  loosely  woven  hyphae  somewhat  brownish 

throughout ;  lower  cortex  20-30  n,  less  compact  than  in  P.  var- 
iolosa, only  the  outer  cells  darkened,  more  or  less  fibrous; 

rhizinae  numerous,  700-1000  m  in  diameter,  branched,  dark 
brown  on  the  outside,  cortex  up  to  10  m  thick,  of  dark  short 

thick-walled  cells,  the  rest  of  densely  packed  longitudinal  hy- 

phae. 
Apothecia  up  to  0.5  mm.  in  diameter,  rarely  with  a  promi- 
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nent  margin,  brown,  sessile ;  hypothecium  hyaline ;  thecium 
45-55  M  tall ;  paraphyses  1-1.5  n  in  diameter,  rarely  branched, 
septate,  the  terminal  cells  enlarged,  surrounded  by  a  large 
gelified  sheath  up  to  3.5  m  in  diameter,  brown  at  maturity, 
epithecium  5-10  p  thick,  brownish,  gelified ;  asci  42-50  x  10.5- 
13  p,  broadly  clavate,  protoplasmic  contents  with  a  small  uni- 
bonate  apex,  sheath  moderately  developed,  8-spored:  asco- 

hyal 
5-14.5  X  3.5-4.5  [i,  elongate-ellipsoidal  to  subreniform 

Spermogonia  about  55  x  70  p,  subspherical,  the  walls  not 
darkened,  imbedded  in  the  thallus,  spermatiophores  thick, 
closely  septate. 

Growing  over  mosses  on  sandy  loam. 
Due  to  the  rarity  of  the  apothccia,  they  were  not  imbedded 

and  sectioned  in  this  species.  All  microscopic  details  are  from 
crushed  mounts. 

Marie  Byrd  Land:  Edael  Ford  Bange,  Liclien  Peak,  P.  Siple  ̂   S.  Corey  7S-1; 
Skua  Gull  Peak,  P.  Siple  4-  S.  Carey  72W-3,  72W-S,  type,  72W-4,  72W-7,  72W-9, 
73W-13,  72W-14. 

pAKMELiA  griseola  Dodge  &  Baker,  sp.  nov. 
PI.  50,  figs.  205-208. 

Type:    Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 
Peak,  P.  Siple  &  S.  Corey  72W-3. 

diametro 

,  0.2 

0.3  mm.  latitudine,  pruinosae  erosaeque,  pallide  olivaceo-alutaceae  dein  griseao  ob- 
scuraaeentesque,  KOH  addito  rufescentes;    cortex  superior   20-40  p.  craasitudine 

hvmaticus,  cellulia  circa  4  /i  diam 
5-10 

hyph 

implexia,  donaioribus  ad  corticem  inferiorem;  co'rtex  inferior  20-30  /x  crassitudine, 
fibroaus,  cellulis  1-3  /x  diametro,  exteria  obscurascentibua;  rhizinae  ramosae,  500- 

2-4 
Sterilia. 

Thallus  up  to  1  cm.  in  diameter,  laciniae  linear,  convex, 
dichotomously  branched,  0.2-0.3  mm.  broad,  pruinose  and 
eroded,  pale  olive  buff  then  graying  and  darkening,  KOH 
rufescent;  upper  cortex  20^0  m  thick,  pseudoparenchymatous, 
in  some  places  the  outer  cells  darkened,  in  others  not,  of  thin- 
walled  cells  about  4  y  in  diameter,  covered  by  a  gelified  layer 
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5-10  [1  thick  over  the  darkened  areas,  less  developed  over  the 

lighter  areas ;  algal  layer  up  to  30-50  \i  thick,  cells  up  to  10  m 

in  diameter,  protococcoid,  abundant,  some  imbedded  in  the 

cortex ;  medulla  50-80  p  thick,  of  slender  hyphae  about  2  m  in 

diameter,  loosely  woven,  becoming  more  or  less  fibrous  at  the 

junction  with  the  lower  cortex  which  is  20-30  n  thick,  fibrous, 

hyphae  1-3  n  in  diameter,  only  the  outer  ones  darkened; 

rhizinae  frequent,  branched,  500-800  \i  in  diameter,  of  dark 
cells  1.5-2  X  20  p,  longitudinally  arranged,  covered  by  a  cortex 

about  5  p  thick  of  short,  thick-walled  dark  cells  2-4  x  4.5-9  m, 

progressively  longer  and  thinner  within.    Sterile. 

On  dark  greenish  gray  slate  and  growing  over  mosses  on 

sandy  loam. 

Makie  Byrd  Land:  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  <$■  S.  Corey 

7SW-3,  type,  72W-9,  72W-15, 

USNEACEAE 

Thallus  fruticose,  erect,  prostrate  or  pendent,  attached  to 

the  substrate  by  a  hapteron,  radiate,  corticate,  with  longi- 

tudinal hyphae  (in  Alectoria)  or  more  usually  a  palisade  of 

pseudoparenchyma ;  algae  Protococcus;  medulla  dense  and 

horny  to  cartilaginous  or  arachnoid,  of  longitudinal  hyphae. 

Apothecia  circular,  plane  or  saucer-shaped,  sessile  or  stalked ; 

amphithecium  well  developed;  asci  1-8-spored;  ascospores 

hyaline  or  rarely  brown,  unicellular  to  muriform,  thin-walled. 

KEY  TO  ANTARCTIC  GENERA 

Cortex  strengtliened  by  strands  of  mechanical  tissue ;  medulla  arachnoid ;  spores 

2-celled   Bamalina 

Medulla  uniform,  arachnoid  or  horny-cartilaginous. 

Cortex  of  longitudinal  hyphae;  thallus  hollow   Alectoria 

Cortex  a  palisade  of  pseudoparenchyma,  chondroid  axis  well  developed  and 
central. 

Thallus  low,  podetiiform  to  coralloid   Siphula 

Thallus  fruticose,  radial  in  structure;  medulla  eaaily  separable  from  the 

cortex   ^*«^« 

Only  Alectoria  and  TJsnea  sect.  Neuropogon  have  been  found 

in  our  region;  the  other  genera  are  represented  by  one  or  two 
species  each  in  the  Antarctic  Archipelago. 
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ALECTORIA 

Alectoria  Acharius,  Lichenogr.  Univ.  120.  1810. 
The  type  species  was  not  designated.  Since  all  the  species 

of  Acharius'  treatment  have  been  reduced  or  transferred  else- 
where, except  A.  juhata  (L.)  Ach.  and  A.  sarmentosa  Ach.,  and 

since  the  former  was  taken  as  the  type  of  Bryopogon  Link, 
which  is  often  considered  a  separate  genus,  Clements  &  Shear 
(Gen.  Fung.  322.  1931)  chose  as  a  type  A.  sarmentosa  Ach. 
as  it  belongs  in  the  section  Eualectoria  Th.  Fries. 

Thallus  pendulous,  prostrate  or  somewhat  erect,  attached 
by  a  hapteron,  round  or  somewhat  flattened,  seldom  angular, 
radiate,  often  black;  cortex  horny,  of  longitudinal  gelified 
hyphae;  algae  Protococcus;  medulla  of  longitudinal  hyphae, 
center  usually  hollow  or  arachnoid ;  pseudocyphellae  or  soralia 
frequent.  Apothecia  lateral  on  short  branches ;  amphithecium 
usually  well  developed,  margin  naked  or  ciliate,  sessile  or  al- 

most stalked,  saucer-shaped,  absent  in  our  species ;  disc  brown 
to  black ;  hypothecium  hyaline,  resting  on  the  algal  layer ;  pa- 
raphyses  branched  and  anastomosing ;  asci  4^8-spored ;  asco- 
spores  unicellular,  ellipsoid,  hyaline  or  brown,  thin-walled. 
Spermogonia  immersed  in  small  warts,  spermatiophores  little- 
branched,  septate ;  spermatia  short,  straight,  somewhat  thick- 

ened at  each  end. 

The  genus  is  usually  divided  into  two  sections  sometimes 
recognized  as  genera :  Bryopogon,  thallus  bright  or  dark,  me- 

dulla hollow  in  the  center,  asci  8-spored,  ascospores  hyaline ; 
and  Eualectoria,  thallus  not  black,  medulla  arachnoid,  asci  4- 
spored,  spores  brown.  While  the  species  so  far  reported  from 
Antarctica  are  sterile,  they  seem  to  belong  in  section  Bryopo- 

gon as  does  our  single  fertile  species. L 

Since  A.  antarctica  is  unique  in  the  family  in  lacking  an 
amphithecium,  it  might  be  considered  the  type  of  a  new  genus 
and  family  in  the  lecideine  series  of  families,  representing  a 
higher  state  of  development  from  the  Phyllopsoraceae.  In  all 
of  its  other  characters  it  agrees  with  Alectoria  sect.  Bryopo- 
pogon,  and  we  prefer  to  leave  it  in  this  genus  as  is  done  in  case 
of  the  few  species  of  Stereocaulon  of  the  section  Lecanocaulon 
with  lecanorine  apothecia  in  an  otherwise  lecideine  family. 
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KEY  TO  ANTARCTIC  SPECIES 

Thallua  pale  rufous,  base  fuscous,  erect,  flattened,  variously  long-perforate, 

granulose-sorediate ;  ecorticate;  algae  10-20  (-28)  fM   A.  corymbosa 

Thallus  black,  prostrate,  terete,  not  perforate;    corticate,  esorediose;    algae 
6-18  II. 

Branches  erect  or  incurved,  ramuli  spinulose,  surface  smooth  or  nodulose;  cor- 

tex 10-20(-30)  fi]  hyphae  8-18  fi   A.  nigerrima 
Branches  diebotomous  or  variously  divaricate  and  intricate. r 

Ramuli  capilliform,  fibrillose;  cortex  20-40  ̂ ]  hyphae  10-12  ̂ . . . .  .^4,  intricata 

Hamuli  obtuse  or  acute  but  never  capilliform;  cortex  10-15  yi   A.  antarctica 

Tips  short-digitate ;  cortical  hypbae  4-6  fi   A.  minuscula 
+ 

Alectoria  antarctica  Dodge  &  Baker,  sp.  nov. 

PL  51,  figs.  209-216. 
.  Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Rea- 

Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  B.Stancliff  R-1 4 

ramosissimus 
igularis,  hyph 

diametro 
aaticis,  exteris  nigris,  interis  byalinis,  3-5  fi  diametro;  algae  ad  8  ̂  

protococcoideae,  rarae,  sparsae;  medulla  100-200  /x  diametro,  centre 

aperto,  sine  axi  chondroideo,  hypbis  2  /*  diametro,  longitudinaliter  aut  irregulariter 

implexis. 
carbonacea:  am 

cum 
hypotbecium  byalinum  vel  dilute  brunneum;  thecium  35-40  /x  altitudine;  paraphysea 

1  /A  diametro,  pauci,  septati,  non  capitati,  ramosi  vel  non,  hyalini;  epitbecium  10- 

15  /I,  byalinum,  KOH-;   aaci  32-36  x  13-15  m,  late  clavati,  vaginati;   aacosporae 

octonae,  6-7  x  3-3.5  /*,  ellipsoideae,  hyalinae, 

:  
_ 
 •: 

Thallus  radiate,  much  branched,  dichotomous,  the  ends  blunt 

to  pointed  but  never  extremely  attenuated,  entirely  black ;  cor- 
tex 10-15  n  thick,  irregular,  of  longitudinal  hyphae  appearing 

pseudoparenchymatous  in  cross-section,  thick-walled,  outside 

black  becoming  progressively  lighter  toward  the  center,  3-5  n 
in  diameter;  algae  up  to  8  n  in  diameter,  protococcoid,  few, 

scattered ;  medulla  100-200  m  in  diameter,  the  center  open  and 
lacking  a  chondroid  axis,  of  irregularly  woven  hyphae  about 

2  n  in  diameter,  mostly  longitudinal,  sometimes  amorphous. 

Apothecia  up  to  0.7  x  0.45  mm.,  black,  sessile,  convex,  carbo- 
naceous; amphithecium  lacking;  parathecium  20-25  m  thick, 

dark  fuscous,  pseudoparenchymatous,  merging  laterally  with w 

the  thalline  cortex;  hypothecmm  hyaline  to  pale  brownish; 

thecium  35-40  n  tall;  paraphyses  about  1  m  in  diameter,  very 
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few,  septate,  branched  or  unbranched,  heads  scarcely  ex- 
panded, not  darkened;  epitheclum  10-15  \i,  hyaline,  KOH-; 

asci  8-spored,  32-36  x  13-15  m,  broadly  clavate,  with  a  promi- 
nent gelified  sheath;  ascospores  6-7.5  x  3-3.5  p,  ellipsoidal, 

hyaline. 
On  coarse-grained  leucogranite,  granodiorite,  pink  granite, 

deep  olive-buff  granite,  sandy  loam,  biotite-sericite-orthoclase 
schist,  and  fine-grained  dike. 

King  Edward  VII  Land:  Rockefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple, 
Wade 

Range,  Mt.  Rea 

S.  Corey  ̂   0.  I),  Stancliff  R-1,  type,  R-4,  E-7 ;  Mt.  Grace  McKinley,  P.  Siple,  F.  A. 
Wade 

S.  Corey  USES;  Haines  Mts.,  P.  Siple  4-  F.  A.  Wade  H-£ ;  Lichen  Peak,  P.  Siple  4- 
S.  Corey  73-1,  7S-g,  73-6;  Skua  Gull  Peak,  P.  Siple  ̂   S.  Corey  72W-11,  7SW-11S, 
7£W-13,  72W-14;  Chester  Mts.,  P.  Siple  4-  S.  Corey  97A-1;  Mt.  Donald  Woodwarcl, Wade 

S.  Corey  72A-1. 

8.  Victoria  Land:  Queen  Maud  Mts.,   Durham  Point  at  northeast 
Thorne  Glacier,  Q.  A.  Blackburn,  B.  S.  Russell  Jr.  4-  S.  D.  L.  Paine  QM-5. 

USNEA 

UsNBA  Wiggers,  Primit.  Fl.  Holsat.  90.  1780. 
The  type  species  is  Usnea  florida  (L.)  Wigg. 
Thallus  fruticose  or  filamentous,  very  rarely  of  a  single 

branch,  usually  of  several  compound  branches,  dichotomous  or 
subdichotomous,  more  rarely  sympodially  branched,  from 
1  cm.  to  7  m.  or  more  long,  erect,  pendulous  or  prostrate,  base 
attached  to  the  substrate ;  branches  thicker  at  the  base,  thin- 

ning very  much  toward  the  apex,  0.2-7  mm.  thick,  terete,  angled 
or  longitudinally  sulcate,  f  oveolate  and  scrobiculate,  smooth  or 
tuberculate,  verrucose  or  spinuliferous,  continuous,  areolate 
or  annulate ;  cortex  coriaceous  or  somewhat  spongy,  of  densely 
woven,  thick-walled,  conglutinate  hyphae,  in  a  few  species 
almost  evanescent  on  the  primary  branches;  algae  Proto- 
coccus;  medulla  distinct  although  often  thin,  of  thin-walled 
hyphae,  very  rarely  with  scattered  colonies  of  algae ;  chondroid 
axis  single,  percurrent,  of  longitudinal  thick-walled  hyphae 
usually  very  solid,  rarelv  lacerate  with  a  looselv  wovfin  ppntpr. 
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Apothecia  lecanorine,  constricted  at  the  base,  lateral,  rarely 

subterminal  or  terminal,  margin  evanescent  or  indistinct,  nude 

or  ciliate;  asci  subcylindric  or  slightly  inflated;  spores  typi- 
cally 8  per  ascus,  simple,  hyaline,  ellipsoidal,  epispore  distinct ; 

paraphyses  conglutinate,  septate,  branched,  epithecium  with 

distinct  granules.  Spermogonla  rarely  present,  pale  or  slightly 

darkened,  immersed  in  tubercles ;  spermatia  straight  with  one 
end  slightly  thicker. 

The  genus  is  divided  into  six  subgenera  of  which  only  Neuro- 
pogon,  sometimes  recognized  as  a  genus,  is  typically  Antarctic. 

All  its  species  are  confined  to  the  Southern  Hemisphere  except 

U.  sulphurea,  which  ranges  from  Patagonia  northward  in  ele- 
vations above  3000  m.  in  the  American  tropics  to  the  Arctic. 

NEUROPOGON 

Neuropogon  Nees  &  Flotow,  Linnaea  9:  496.  1835,  pr.  p. 

JJsnea  sect.  Neuropogon  Mont.  ap.  Gay,  Hist.  Fis.  Polit. 
Chile,  Bot.  8:  67.  1852,  pr.  p. 

JJsnea  subgenus  Neuropogon  Motyka,  Lich.   Gen.  Usnea 

Stud.  Monogr.  Syst.  1:  18.  1936. 

Thallus  short,  not  reaching  10  cm.,  f ruticose,  erect,  branched, 

almost  wholly  saxicolous,  sulphur  yellow,  orange,  or  orange 

red,  tips  and  cilia  of  apothecia  commonly  black  or  whole  thallus 

black  or  black  variegated.  Apothecia  terminal  or  lateral,  ecili- 
ate  or  rarely  ciliate. 

KEY  TO  ANTARCTIC  SPECIES 

ThalluB  Borediate,  usually  sterile. 

SoraJia  eroded,  not  in  tubercles;  thallus  usually  smooth  except  for  soredia. . 

  v.  antarctica 

Soralia  in  tubercles,  not  conspicuously  eroded. 

Thallus  foveolate  to  rugose   ^'  frigida 

Thallus  papillate   -   ^^  granulifera 

Thallus  not  sorediate,  usually  fertile,  grossly  tuberculate-papillate, 

Thallus  almost  eciliate,  tips  rather  thick,  usually  fasciate;   medulla  fairly 

dense,  KOH  almost  negative,  axis  horny  or  chondroid  and  subpellucid, 

then  slightly  fuscous  and  glassy   V*  fascuita 

Thallus  tips  frequently  divaricate-branched  and  appearing  ciliate,  slender; 

medulla  thin,  rather  loose,  axis  opaque,  white  but  not  horny   U,  strigulosa 
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UsNEA  ANTARCTICA  DuRietz,  Svensk  Bot.  Tidskr.  20:  90,  93 
PL  51,  figs.  217-222 

1926. 

Neuropogon  Taylori  Blackman,  Rept.  Coll.  Nat.  Hist.  Ant 
arctic  Voy.  Southern  Cross  1898-1900.  320.  1902,  non  Hook, 
f.  &  Taylor,  London  Jour.  Bot.  3:  657.  1844. 

Usnea  sulphurea  f.  sphacelata  Tli.  Fr.,  Nyt  Mag.  Natur- 
vidensk.  40:  208.  1902,  non  Usnea  sphacelata  R.  Brown,  Capt. 
Parry's  Voy.  Nat.  Hist.  Suppl.  Append,  cccvii.  1824. 
Neuropogon  melaxanthum  Darbishire,  Nat.  Antarct.  [Dis- 

covery] Exp.  Nat.  Hist.  5:  7.  1910;  Brit.  Antarct.  [Terra 
Nova]  Exp.  Bot.  58.  1923,  excl.  syn. 

Type :  South  Victoria  Land,  Geikie  Land,  71°  40'  S.,  170°  E., 
Admiralty  Range,  700  m.,  C.  E.  BorchgrevinJc,  in  Bot.  Mus. 
Univ.  Up  sal  a. 

Thallus  erect  or  prostrate,  f  ruticose,  3-5  cm.  tall,  sparingly 
branched,  eramulose,  rigid,  sorediose,  straw-color,  yellowing, 
tips  black  or  with  black  bands,  or  completely  blackened,  smooth 
or  somewhat  shining;  base  thick,  up  to  1.5  mm.,  rigid  and 
firm,  sparsely  sjTnpodially  or  dichotomously  branched  above, 
branches  slightly  attenuate  at  the  base  and  subulate-attenuate 
at  the  tips,  usually  almost  simple  or  branched  below  the  tips, 
terete,  glabrous,  shining,  smooth  or  very  indistinctly  papillate 
above,  sometimes  subfoveolate,  lateral  branches  rare,  some- 

what constricted  at  the  base,  ascending,  appressed ;  cortex  thin, 
about  60  n  thick,  almost  horny,  yellow  without,  of  fastigiate 
pseudoparcnchyma,  cells  thin-walled,  up  to  7  m  in  diameter; 
algae  protococcoid,  cells  up  to  8  m  in  diameter,  scattered  in  the 
medulla  which  is  thin,  80-100  n,  dense,  white,  KOH-,  of  smooth 
h>T)hae  1.5-3.5  jj  in  diameter,  branched  and  anastomosed,  ir- 

regularly woven  in  a  close  network,  denser  next  the  cortex, 
looser  next  the  medulla;  chondroid  axis  about  450  m,  horny, 
slightly  fuscous,  of  closely  packed,  longitudinal  hyphae  1  p  in 
diameter,  thin-walled,  cells  25-30  m  long. 

Sterile.  Soredia  frequent  in  the  upper  portions,  granulose- 
farinose,  white  or  finally  blackened,  soralia  deeply  eroded,  or 
at  least  not  in  tubercles. 

Growing  on  granodiorite,  sericite  schist,  and  pink  granite. 
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Mabie  Byrd  Land:  Edsel  Ford  Range,  Mt.  Grace  McKinley,  P,  Siple,  F.  A,  Wade, 

S.  Corey  4-  0,  D.  Stancliff  McK-1;  Haines  Mts.,  P.  Siple  4-  F.  A.  Wade  H-S ;  Skua 
GuU  Peak,  P.  Siple  ̂   S.  Corey  7SW-10,  7£W-18;  Mt.  Corey,  P.  Siple  4  S.  Corey 

King  Edward  VII  Land:  Rockefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple^ 

F.  A.  Wade,  S.  Corey  #  0.  D.  Stancliff  RW-6,  HW-13. 

S.  Victoria  Land:  Geikie  Land,  Admiralty  Range,  700  m.,  71° 40'  S,,  170**  E., 
C,  E,  Borchgrevinlc,  Motyka  also  cites  71"  30'  S.,  300  m.,  C,  E,  BorchgrevinJc ;  Cape 
Adare,  Scott;  Cape  Sustruzi,  Evans  Cove,  Brit.  Antarct,  [Terra  Nova]  Exp.,  Scott; 

Darbisliire  adds.  Mt.  Terror,  Nat.  Antarct.  [Discovery]  Exp.,  E,  A.  Wilson,  and  Cape 
Royds,  500  m.,  H.  T,  F. 

UsNEA  frigida  Dodge  &  Baker,  sp,  nov.     PL  51,  figs.  223-225. 

k  ̂ 

Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Rea- 
Cooper,  P.  Siple,  F.  A.  Wade,  8.  Corey  &  0.  D.  Stancliff  R-1. 

Thallus  erectus  aut  prostratus,  f  ruticosus,  3-5  cm.  altitudine,  ramosus,  eramulosua, 

rigidus,  nitidus,  niger,  raro  basi  flavus,  laevis,  ad  0.7  mm,,  apicibus  non  attenu- 
atis,  teres,  glaber,  rugosus  aut  foveolatus,  non  dichotome  ramosus,  ramis  non  basi 

attenuatis,  divaricatis;  cortex  20—30  /i  crassitudine,  obscurus  vel  niger  extus,  dilutior 

intus,  cellulis  4-6  fi  diametro,  isodiametricis  j  algae  protococcoideae,  ad  10  /i  dia- 

metro,  sub  cortice  in  medulla  sparsae;  medulla  50—60  fi  crassitudine,  h3^1ii3  laxis- 
sime  implexis,  pachydermaticis,  2-4.5  /t  diametro,  ramosis  anastomosantibusque; 
axis  chondroideus  ellipticus,  60  x  80  /a,  hyphis  longitudinalibus,  densissimis, 

hyalinis. 
Soralia  tuberculata,  hemisplierica,  raro  longitudinaliter  elongata  vel  irregularia, 

non  erosa,  nigra  juventute  dein  sordide  grisea  subflavidave. 

Thallus  erect  or  prostrate,  f ruticose,  3-5  cm.  tall,  branched, 
eramulose,  rigid,  shining,  black,  rarely  yellow  at  the  smooth 
base,  up  to  0.7  mm.  in  diameter,  tips  acute  but  not  attenuate, 
terete,  glabrous,  rugose  or  foveolate,  not  dichotomously 

branched,  divaricate,  branches  not  attenuate  at  the  base ;  cor- 
tex 20-30  p  thick,  dark  or  black  on  the  outside,  lighter  within, 

pseudoparenchymatous,  cells  4r-6  p  in  diameter;  algae  proto- 
coccoid,  up  to  10  p  in  diameter,  scattered  in  the  medulla  below 

the  cortex ;  medulla  50-60  n  thick,  of  loosely  woven  thick-walled 
hyphae  2-4.5  m  in  diameter,  branched  and  anastomosing; 
chondroid  axis  elliptic  in  cross-section,  60  x  80  p,  of  densely 

•packed,  longitudinal  hyaline  hyphae. 
Soralia  tuberculate,  hemispheric,  rarely  longitudinally  elon- 

gate or  irregular,  not  eroded,  black  when  young,  becoming 

dirty  gray  or  yellowish. 

J  ^ 
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On  coarse  pink  leucogranite,  sericite-orthoclase  schist,  ortho- 
clase-sericite-siderite  schist,  and  fine-grained  dike,  also  sandy 
loam. 

This  species  seems  intermediate  between  U,  antarctica  DR. 
and  U.  granulifera,  the  branches  being  more  foveolate  than  the 
former  and  not  papillate  as  in  the  latter.  The  soralia  are  close 
to  the  latter,  which  has  been  reported  from  the  Graham  Land 

Archipelago,  South  Victoria  Land,  71°  18'  S.,  Heard  Island 
(Deutsch.  Siidpol.  Exp.),  and  Kerguelen. 
King  Edward  VII  Land:  Rockefeller  Mts,,  Mt.  Helen  Washington,  P.  Siple, 

F.  A,  Wade,  5,  Corey  ̂   0.  D.  Stancliff  HWS,  nW-7,  EW-10,  HW-l),  HWIS, 

HW-17,  UW'18.  ' 
Marie  Byrd  Land:  Edsel  Pord  Range,  Mt,  Grace  McKinley,  P.  Siple  ̂   FA.  Wade, 

5.  Corey  ̂   0.  D.  Stancliff  McK-1,  McK-S,  McK6,  McK-10 ;  Mt,  Donald  vVoodward, 

P.  Siple,  F.  A.  Wade,  S.  Corey  ̂   0.  D.  Stancliff  DW-1,  DW-S;  Mt.  R<a-Coope(r, 
P.  Siple,  P,  A.  Wade,  S,  Corey  ̂   0.  D,  Stancliff  E~l,  type,  R-2,  E-S ;  Lie  lien  Peak, 

P.  Siple  4-  S.  Corey  73-1;  Skua  Gull  Peak,  P.  Siple  4-  S.  Corey  72W-7  7BW-10, 
72W-18;  Mt,  Corey,  P.  Siple  ̂   S.  Corey  ll^E-U 

Blasteniaceae 

Thallus  crustose,  uniform,  effigurate,  small-foliose  or_  dwarf - 
fruticose,  attached  to  the  substrate  by  hyphae  of  the  pre  "thallus 
or  of  the  medulla,  or  by  rhizinae  in  Xanthoria,  heteromerous, 
rarely  homoeomerous ;  ecorticate  or  fastigiate-corticiie,  the 
palisade  sometimes  forming  a  pseudoparenchyma,  raroly  cor- 

ticate below  (in  Xanthoria,  Gasparrinia,  and  Kuttlingeria) ; 
algae  Protococcus.  Apothecia  round,  sessile  or  immersed, 
either  biatorine,  lecideine,  or  lecanorine,  usually  with  algal 
layer  beneath  the  hypothecium;  epithecium  granular  or  pow- 

dery, usually  containing  chrysophanic  acid  which  is  colored 

purple  or  violet  by  KOH ;  paraphyses  simple,  septate,  tips  usu- 
ally thickened;  asci  normally  8-spored;  ascospores  liyaline, 

thick-walled,  polaribilocular  (except  in  Protoblastenia,  Ful- 
gensia,  and  Polycauliona  Charcoti). 

KEY  TO  ANTARCTIC  GENERA 

Apothecia  biatorine,  but  algae  may  occur  beneath  the  hypothecium. 
Spores   unicellular   Protcblastenia 

Spores  2 -celled. 
Thallus  crustose,  uniform,  ecorticate   Blastenia 
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Thallus  effigurate,  corticate   Kuttlingeria 

Thallus  fruticose   Lethqriopsis 

Spores  4-celled;  tropical  and  subtropical   Xanthocarpui 

Apothecia  lecideine;  thallus  crustose;  uniform   Euea 

Apothecia  lecanorine. 

Spores  unicellular. 

Thallus  effigurate;  mountains  of  temperate  zone   Fulgensia 

Thallus  dwarf -fruticose   Polycaulioiui  Charcoti 

Spores  polaribilocular. 

Thallus  uniform,  usually  ecorticate   Pyrenodesmia 

Thallus  effigurate,  usually  corticate   ■   Gasparrtnia 

Thallus    dwarf -fruticose   •   Polycauliona 

Thallus  small-foliose,  corticate  below  with  rhizinae   Xanthoria 

Spores  3-celled,  protoplasts  nearly  spherical,  connected  by  isthmi;   mostly 

tropical   TriophthalTniditLm 

We  have  considered  Xanthoria  is  better  placed  in  the  Blas- 
teniaceae  rather  than  in  the  Teloschistaceae,  since  its  structure 

agrees  much  more  closely  with  this  family  than  with  Telo- 
schistes.  Also  there  are  several  transitional  species.  Letha- 

riopsis  of  the  Antarctic  Archipelago  seems  to  be  a  more  highly 

developed  genus  analogous  to  Polycauliona  in  the  lecanorine 
series. 

PROTOBLASTENIA 

Protoblastenia  Steiner,  Verb.  Zool.-Bot.  Ges.  Wien  61:  47. 
1911. 

ProtoUastenia  Zahlb.  in  Engler  &  Prantl,  Die  Nat.  Pflanzen- 

fam.  I.  1*:  226.  1907  (as  subgenus  of  Blastema). 

The  type  species  is  P.  rupestris  (Scopoli)  Steiner. 

Thallus  crustose,  uniform,  ecorticate;  algae  Protococcus. 

Apothecia  sessile  or  immersed,  light  or  dark  with  well-devel- 
oped parathecium;  hypothecium  light  or   dark;  paraphyses 

simple,  asci  8-spored ;  ascospores  hyaline,  unicellular.  Sperma- 
tiophores  closely  septate,  budding  off  short  straight  spermatia 

(arthrosterigmata  of  Nylander,  endobasidial  type  of  Steiner). 

The  species  of  this  genus  are  separated  from  Lecidea  sect. 

Biatora  and  Lecanora  on  the  production  of  chrysophanic  acid 

and  the  structure  of  the  spermogonia. 

Protoblastenia  flava  Dodge  &  Baker,  sp.  nov. 

PI.  52,  figs.  226-229. 
Type :  King  Edward  VII  Land,  Rockefeller  Mts.,  Mt.  Helen 
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Washington,  P.  Siple,  F,  A.  Wade,  S.  Corey  d  OB.  Stancliff 
HW-8. 
'  F ■        ••        ■ . 

I 

Thallus  granulosus,  gelifactus  madefactus,  ceraceo-flayus  vel  primu'ino-flavua, 
KOH  immutatus ;  cortex  deest  vel  paucia  cellulis  f aatigiatis  lateraliter  c  istributis ; 
algae  protococeoideae  in  coloniis  parvis  a  cellulis  compactis  circumdatii ,  laxe  dia- 
positis  insuper  pluribua  aed  iu  thallo  lato  diapositis;  medulla  roticulats^  funiculia 
hypharuin  intertexta;  stratum  basale  densius,  paucia  cellulis  fastigiatia  obscuria. 

Apothccia  ad  1.50  mm.  diametro,  circularia,  convexa,  laevia,  sparaa  ve  gregaria, 
ceracoo-flava  vel  thallo  immerso  ochracea;  parathecium  ad  50  /i  crajsaitrdine,  bene 

evolutum,  hyphis  minutissimis  verticalibua  densissimis  gelifactia;  hypot'hocium  ad 75  /*  craasitudine,  hyalinum,  hyphis  ut  in  parathecio,  pedera  aut  stipitein  ad  150- 
200  /t  longitudine,  100  /i  latitudine  inferne  formansj  thecium  ad  150  p.  iltitudine; 
paraphyses  1  p.  diametro,  apicibus  1-3  p.  diametro,  septati,  ramosi  vel  nSn  ramoai, 
evaginati,  epithecium  ad  10  /t  craasitudine,  dilute  brunneum,  gelif actum;  asci  38-67 
X  8-16  fi,  elongati,  elavati,  apicibua  umbonatis,  insuper  vaginatis;  sport  e  octonae, 

9-13    X   3.5-6.5  /r,  unicellulares,  ellipaoideae  vel  raro  aubreniformes,   c'lntro   sub- constrictae. I 
+ 

I 

Non-assimilative  portions  not  represented ;  assimilat 
tions  well  developed  over  areas  of  several  centimeters  or  re- I 

duced  to  scattered  fragments  on  rocks,  about  mosses  oi*  gravel 
and  debris,  granulose,  gelified  when  moist,  wax  yellow  /o  prim- 
uline  yellow ;  no  reaction  with  KOH ;  cortex  not  devel  3ped  or 
with  occasional  dark  fastigiate  strands  on  the  sides ;  algae  pro- 
tococcoid  in  small  colonies  surrounded  by  compact  liypl  al  cells, 
the  individual  masses  loosely  or  not  connected  with  the  rest  of 
the  thallus,  better  distributed  in  the  upper  portion  bu^  occur- 

ring deep  in  the  thallus ;  medulla  open  reticulate,  the  ret  com- 
posed of  closely  united  strands  of  hyphae ;  basal  portion  s  some- 

what denser  with  occasional  dark  fastigiate  cells  at  tho  edges. 
Apothecia  up  to  1.50  mm.  in  diameter,  more  or  less  circular, 

convex,  smooth,  scattered  or  gregarious,  wax  yellow  tc  yellow 
ochre ;  parathecium  up  to  50  n  thick,  well  developed,  of  very  mi- 

nute dense,  vertical,  gelified  hyphae ;  hypothecium  up  to  75  p 
thick,  hyaline,  similar  in  structure  to  that  of  the  parat Jiecium, 
growing  downward  into  a  foot  or  stipe  about  150-200  \x  :all  and 
100  [X  broad  at  the  base ;  thecium  up  to  150  \x  tall ;  parAphyses 
1  M  in  diameter,  gradually  expanding  to  the  usually  inflated  tips 
1-3  M  in  diameter,  septate,  branched  or  unbranched,  without  a 
sheath,  epithecium  up  to  10  n  thick,  light  brown,  gelified ;  asci 
38-67  X  8-16  M,  8-spored,  elongate-clavate,  tips  umbonatc;  with  a 
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prominent  sheath  above ;  ascospores  9-13  x  3.5-6.5  \i,  1-celled, 
ellipsoid  to  ovoid  or  sometimes  slightly  reniform,  slightly  con- 

stricted in  the  center. 

Growing  over  mosses  and  sandy  loam  or  on  coarse-grained 
pink  or  greenish  granite,  granodiorite,  and  orthoclase-sericite- 
siderite  schist. 

King  Edward  VII  Land:  Rockefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple, 

F.  A.  Wade,  S.  Corey  <f-  0.  D.  Stanclif  HW-£,  HW-S,  EW-6,  EW-7,  BW-8,  type, 
HW-9,  HW-10,  BW-IS,  HW-13,  EW-15,  EW-18. 

Marie  Byrd  Land:  Edsel  Ford  Range,  Mt.  Rea-Cooper,  P.  Siple,  F.  A.  Wade, 

S.  Corey  #  0.  D.  Stancliff  E-3 ;  Mt.  Stancliff,  P.  Siple  4-  S.  Corey  72A-1;  Skua  Gull 

Peak,  P.  Siple  ̂   S.  Corey  72W-7,  7SW-1S;  Lichen  Peak,  P.  Siple  #•  S.  Corey  7S-3, 
73-7,  73-13;  Chester  Mts.,  P.  Siple  ̂   S.  Corey  97A-1. 

Protoblastenia  alba  Dodge  &  Baker,  sp.  nov. 

PL  52,  figs.  239-245. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Donald 

Woodward,  P.  Siple,  F.  A.  Wade,  S.  Corey  <&  0.  D.  Stancliff 
DW-5. 
■m  -     * 

L 

Tliallu8  non  assimilans  male  evolutus,  paucis  funiculis  cellularum  nigrarum;  thal- 
lus  assimilans  crustosus,  ad  1.85  mm.  diametro  aut  areolatus  in  funiculis  longis 

albus;  cortex  superior  ad  10  ̂   crassitudine,  fastigiatus,  cellulis  exteris  obscuris,  ad 

5  fi  diametro,  cum  strato  cellularum  emortuarum  4-5  /jl  crassitudine ;  algae  protococ- 
coideae,  catervis  parvis  per  totum  thallum  dispersis,  denaioribus  sub  apothecioj 

medulla  ad  450  /a  crassitudine^  hyphis  tenuibus,  1-2  ft  diametro,  laxe  reticulatimque 
dispositis;  cortex  inferior  non  bene  evolutus,  paucis  cellulis  isodiametricis  fuscis, 

Apothccia  ad  1.0  x  0.65  mm.  metientes,  irregulariter  ellipsoidea  maturitate,  sub- 
spherica  juventute,  pulvinata,  sessilia,  immarginata,  lecideina,  nigra,  non  nitida; 

amphithecium  non  evolutumj  parathecium  10-30  /i  crassitudine,  cortici  simile  sed 
cellulis  minoribusj  ad  2  /x  diametro,  hyalinum;  hypothecium  circa  10  /a  crassitudine, 

hyphis  periclinalibus  tenuibus,  hyalinum;  thecium  40-50  fi  altitudine;  paraphyses 
1  ft,  capitibus  2  fx  diametro,  subobscuris;  epitheeium  5-10  fi  crassitudine,  KOH  ad- 

dito  virescens;  asci  35-44  x  10-13  fi,  tenues,  clavati,  vaginatij  ascosporae  octonae, r 

7-9  X  3-3.5  ft,  ellipsoideae,  rare  subrenif  ormes,  apieibus  obtusis,  hyalinae. 

Non-assimilative  portion  poorly  developed,  consisting  of  a 
few  strands  of  black  cells ;  assimilative  portion  in  small  cms- 
tose  patches  np  to  1.85  mm.  in  diameter,  or  areolate  and  spread 
out  in  long  scant  strands,  pnre  white,  the  areolae  sometimes 

outlined  by  scattered  black  non-assimilative  tissues ;  upper  cor- 
tex about  10  M  thick,  f  astigiate,  the  outer  cells  darkened  but  not 

very  thick-walled,  up  to  5  p  in  diameter,  the  outer  surface  cov- 
ered by  a  layer  of  dead  cells  ̂ 5  \i  thick ;  algae  up  to  9  m  in  diam- 
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eter,  protococcoid,  scattered  in  small  groups  throughout  the 
thallus  and  more  or  less  massed  below  the  apothecium  j  medulla 

up  to  450  n  thick,  of  slender  hyphae  1-2  n  in  diameter,  loosely 
reticulate;  lower  cortex  not  differentiated  except  for  loose 
strands  of  fuscous  isodiametric  cells. 

Apothecia  measuring  up  to  1.0  x  0.65  mm.,  irregularly  ellip- 
soidal at  maturity,  subspherical  when  young,  pulvinate,  sessile, 

never  concave  or  marginate  (sometimes  a  faint  white  margin 

can  be  seen  in  young  stages),  lecideine,  black,  not  shining;  am- 
phithecium  absent;  parathecium  10-30  p  thick,  cells  differing 
from  the  cortex  only  in  size,  cells  up  to  2  \i,  hyaline;  hypo- 
thecium  about  10  p  thick,  of  closely  woven,  slender  hyphae,  hya- 

line, tapering  laterally  then  expanding  above  into  the  para- 
thecium; thecium  40-50  p  tall;  paraphyses  1  m  in  diameter, 

somewhat  greater  above,  expanding  abruptly  to  a  head  2  p  in 
diameter,  slightly  darkened  on  the  outer  surface,  epithecium 

5-10  M  thick,  green  with  KOH ;  asci  35-44  x  10-13  p,  slender, 
clavate,  with  a  prominent  sheath,  8-spored;  ascospores  7-9  x 
3-3.5  p,  ellipsoidal,  rarely  subreniform,  ends  blunt,  hyaline, 
unicellular. 

On  biotite-sericite  and  sericite-orthoclase  schist. 

Marie  Pyrd  Land:  Edsel  Ford  Range,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

Wade,  S.  Carey  ̂   0.  D.  Stancliff  DW-5,  type;  Lichen  Peak,  P.  Siple  4-  S.  Corey  7S-1. 

pROTOBLASTENiA  aurca  Dodge  &  Baker,  sp,  nov. 

PL  52,  figs.  230-238. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 

Peak,  P.  Siple  d  S.  Corey  72W-13. 
Thallus  aasimilans  ad  1.5  x  2,5  mm.,  granulosus  vel  crustosus,  mollior  madefactus, 

crcmcus  vel  aubalutaceus ;  cortex  10-20  fx  crasaitudine,  amorphus,  cellulis  cmortuia, 
raro  paucia  cellulis  obscuris  isodiametricis,  aparsis  aut  stratum  ad  30  /*  craasitudine 
interius  gignentibusj  algae  ad  17  /x  diametro,  protococcoideae,  catervis  donsia  per 
totum  thallum  sparsae  vel  in  strato  gonidiale  30-60  /x  crassitudine;  medulla  ad  600  ft 
crasaitudine,  hyphia  1  /i  diametro,  dense  basaliter  laxius  contexta;  cortex  inferior 
non  eyolutus  aut  paueis  cellulis  obscuris  isodiametricis  sparsis. 

Apothecia  ad  1.5  mm.  diametro,  irregulariter  circularia,  plana  aut  repanda,  mar- 
gine  subcrenulata,  aurantiaca  thallo  obscuriora,  aparaa  vel  gregaria,  sessilia;  amphi- i 

thecium  non  evolutum;  parathecium  20-40  //  crassitudine,  hyalinum,  cellulis  iso- 
diametricis leptodermaticia,  2-3  /x  diametro;  hypothecium  20-30  /*,  hyalinum,  hyphis 

dense  contoxtum;   algae  abundantes  sub  hypothecio;  thecium  40-70  /a  altitudine; 
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paraphyses  1  /x  diametro,  apicibua  ramosis,  septati,  vaginatij  epithecium  ad  10  fi 

craasitudine,  hyalinum,  KOH-;  asci  40-50  X  11-15  /x,  clavati,  vaginati,  apicibus  ob- 
tusis;  aacosporae  octonae,  9-12  x  2-4  fi,  graciles,  ellipsoideae  vel  subreniformea, 
apicibus  obtusis,  raro  subacutis,  hyalinae. 

Spermogonia  60-80  m  altitudine,  immersa;  murus  compactua,  hyalinus,  ostiola  ob- 
scure brunnea,  gelif acta ;  spermatia  brevia,  fiUf  ormia. 

Assimilative  thallus  in  areas  up  to  1.5  x  2.5  mm.,  granulosa  to 
crustose,  softer  when  moistened,  cream  white  to  dull  tan ;  cor- 

tex 10-20  M,  amorphous,  of  dead  cells  (decomposed  sensu  Hue), 
occasionally  with  a  few  isodiametric  dark  cells  on  the  inside  of 
the  amorphous  layer,  scattered  or  forming  a  layer  up  to  30  p 
thick ;  algae  up  to  17  n  in  diameter  in  dense  masses  throughout 

the  thallus  or  in  a  layer  30-60  m  thick  below  the  cortex ;  medulla 
up  to  600  M  thick,  of  slender  hyphae  1  p  in  diameter,  closely 
woven  with  denser  strands  especially  surrounding  the  larger 
groups  of  algae,  basally  becoming  more  open  reticulate ;  basal 
cortex  not  differentiated  or  with  a  few  scattered,  dark,  isodia- 

metric cells. 

Apothecia  up  to  1.5  mm.  in  diameter,  irregularly  circular, 
flat  to  repand,  with  a  slightly  crenulate  margin,  yellow-orange, 
darker  than  the  thallus,  scattered  or  gregarious,  sessile ;  am- 
phithccium  absent ;  parathecium  20-40  m  thick,  of  hyaline  iso- 

diametric cells  slightly  larger  next  the  surface,  thin-walled,  2- 
3  M  in  diameter ;  hypothecium  20-30  \x  thick,  hyaline,  of  densely 
woven  slender  hyphae  and  algae  abundant  below  the  hypo- 

thecium ;  thecium  40-70  \x  tall ;  paraphyses  about  1  p  in  diam- 
eter, scarcely  expanding  upwards,  tips  simple,  usually  freely 

branched,  septate  with  a  thin  sheath;  epithecium  about  10  p 
thick,  hyaline,  KOH- ;  asci  40-50  x  11-15  p,  clavate,  with  a  con- 

spicuous sheath,  ends  blunt,  8-spored;  ascospores  9-12  x  2-4  n, 
slender,  ellipsoidal  to  subreniform,  ends  blunt  or  rarely  more 
pointed,  hyaline. 

Spermogonia  60-80  n  tall,  immersed,  ostiole  slightly  protrud- 
ing ;  wall  compact,  hyaline  except  at  the  ostiole  where  it  is  dark 

brown  and  somewhat  gelified;  spermatia  short-filiform. 
On  weathered  coarse-grained  pink  granite,  dark  greenish 

gray  slate,  and  the  dark  dyke  of  Mt.  Grace  McKinley. 
Kino  Edward  VII  Land:  Eockefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple, 

F.  A.  Wade,  S.  Corey  ̂   O.  B.  StancUff  EW-2,  HW-3,  BW-IS,  HW-IS. 



610  ANNALS    OF    THE    MISSOURI   BOTANICAL    GARDEN [Vol.   25 

Marie  Byrd  Land:  Edsel  Ford  Range,  Mt.  Grace  McKinley,  P.  Siple,  F.  A.  Wade, 

8.  Corey  4-  0.  D,  Stancliff  McK-S ;  Skua  Gull  PeaJt,  P.  Siple  4-  S.  Corey  7SW'1S, 

type,  72W-15,  72W-18. 
m 

Protoblastenia  citrinigricans  Dodge  &  Baker,  sp.  nov. 

PI.  52,  figs.  246-249. 
Type :  S.  Victoria  Land,  Queen  Maud  Mts.,  Scudder  Mt., 

Q.  A.  Blackburn,  R.  S.  Russell  Jr.  d  S.  D.  L.  Paine  QM-2. 

Tliallus  aasimilans  1-2  mm,  diametro,  rarua,  delicatus,  crustosus  araclinoideuBve, 
dilute  flavus,  inconspicuus;  cortex  non  evolutus  vel  paucis  cellulis  isodiametricis  aut 

cellulia  fastigiatis  sub  apothecio;  algae  ad  12  /a  diametro,  protococcoideae,  coloniis 

parvis  sparsis,  densioribus  sub  apothecio;  medulla  ad  350  /i  crassitudine,  liyphis  1- 
1.5  /i  diametro;  cortex  inferior  deest. 

Apotliecia  ad  1.5  mm.  diametro,  subspherica,  sparsa  aut  gregaria,  dilute  flavo- 

virentia  aut  obscure  virentia  nigricantiave ;  amphitheciimi  deest;  parathecium  CO- 

BS /A  Bubtus,  hypliis  tenuibus  gelifactis  flabcllatim  dispositis;  hypothecium  10—20  /i, 
hyphis  tonuibua  dense  eompactum,  hyalinum;  thecium  ad  35  p,  altitudine;  parapbyses 

1/i  diametro,  capitibus  ad  2  /x,  septati,  vaginati,  KOII  virescentes,  epithecium  circa 

5  M  crassitudine;  asci  30-32  X  11-12  /i,  breves,  late  clavati,  vaginati;  aacosporae 

octonao,  9-10  x  2.5-3  /i,  ellipsoideae  reniformosve,  apicibus  obtusis,  hyalinae. 

Assimilative  thallus  1-2  mm.,  extremely  scant,  delicate,  crus- 

tose  to  arachnoid,  yellowish  white,  limited  to  the  bases  of  apo- 
thecia  and  often  penetrating  cracks  or  small  fissures  in  the 

rocks,  very  inconspicuous ;  cortex  not  developed  except  for  a 
few  isodiametric  cells  and  a  small  region  of  fastigiate  cells 

next  the  apothecium ;  algae  up  to  12  \\  in  diameter,  protococcoid, 
scant,  scattered  through  the  thallus  in  small  groups,  slightly 
more  massed  beneath  the  apothecium ;  medulla  up  to  350  p  thick, 

of  slender  hyjjhae  1-1.5  p  in  diameter,  more  closely  woven  about 
the  algae ;  lower  cortex  lacking. 

Apothecia  up  to  1.5  mm.  in  diameter,  subspherical,  scattered 

or  more  frequently  closely  gregarious,  light  yellow-green  to 
dark  green  and  black;  no  amphithecium ;  parathecium  60-85  p 
thick  below,  of  slender  gelified  septate  hyphae  spreading  flabel- 
lately  to  140  \x  at  the  margin;  hypothecium  10-20  \x  thick,  of 
densely  woven  hyphae  continuous  with  the  parathecium,  pene- 

trating the  medulla  between  the  colonies  of  algae,  hyaline; 
thecium  about  35  p  tall ;  paraphyses  1  p  in  diameter,  heads  up  to 
2  p,  septate,  with  a  thin  sheath,  greenish  with  KOH,  epithecium 

about  5  p  thick ;  asci  30-32  x  11-12  p,  short,  broadly  clavate  with 
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a  prominent  sheath,  8-spored;  ascospores  9-10  x  2.5-3  p,  ellip- 
soidal to  renif orm,  the  ends  blunt,  hyaline. 

On  fine-grained  gray  granite  and  granitic  sandy  loam. 

The  extremes  of  color  of  the  apothecia  might  be  considered  as 

corresponding  to  distinct  species  but  many  transitions  are  evi- 
dent. In  the  light-colored  apothecia,  the  ends  of  the  paraphyses 

are  not  darkened  and  the  epithecium  is  hyaline ;  in  the  dark- 

colored  or  black  apothecia  the  ends  of  the  paraphyses  are  dark 

and  the  epithecium  is  dark  green  to  black. 
Q 

Blackb 
W typ 

BLASTENIA 

Blastenia  Massalongo,  Atti  I.  R.  1st.  Venet.  II.  3:  append. 

101.  1852;  Flora  35:  575.  1852. 

The  type  species  of  Blastenia  was  not  designated.  Of  the  six 

species  treated,  four  are  now  placed  in  Caloplaca,  so  the  choice 

is  narrowed  to  B.  sinapisperma  (Lamarck)  Mass.  and  B.  Vis- 

ianica  Mass.  Since  the  latter  species  may  be  considered  as  the 

type  of  Kuttlingeria,  we  choose  B.  sinapisperma  (Lamarck) 
Mass. 

Thallus  crustose,  uniform,  continuous,  powdery,  granulose 

or  rimrose,  attached  to  the  substrate  by  the  hyphae  of  the  pro- 
thallus  or  of  the  medulla,  homoeomerous  or  heteromerous ; 

ecorticate ;  algae  Protococcus. j  algae  Protococcus.  Apothecia  round,  immersed  or 

sessile,  light  or  dark ;  parathecium  well  developed,  very  rarely 

including  a  few  algal  cells ;  epithecium  granular  or  powdery, 

becoming  violet  or  purple  with  KOH ;  hypothecium  hyaline ; 

paraphyses  simple,  septate,  capitate ;  asci  4-16-spored ;  asco- 

spores hyaline,  ellipsoid  to  elongate,  polaribilocular.  Sper- 

mogonia  immersed,  spherical,  spermatia  short,  cylindric, 

straight,  rarely  acicular  or  curved. 

KEY  to  antarctic  SPECIES 

Thallus  continuous,  amber  yellow;  ascospores  13-16  x  6.5-8(-9)  fi   B.  succinea 

Thallus  granulose  to  verrucose. 

Thallus  white;    apothecia  convex,  margin   evanescent;    ascospores   12-22   X 
g_j2   B.  leucoraea 
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Thallus  Jeep  olive  buff,  gray,  or  black;  apothocia  concave,  margin  persistent; 
ascospores  11-15  x  6-8  fi.   5. 

Blastenia  succinea  Dodge  &  Baker,  sp.  nov. 

PI.  53,  figs.  250-254. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  &  8.  Corey  73-7. 

Thallus  crustosus,  mollis  vel  subgelifactus  madefactus,  irregularis,  continuus, 
albidus  vel  succineo-flavus,  vel  margiuibus  subbrunneis;  cortex  10-20  /n  crassitudine, 
fastigiatus,  non  continuus,  paueis  cellulis  exteris  obscurioribus ;  algae  protococ- 
coidoao,  solo  in  strato  coloniarum  sparsarum  sub  hypothecio  viaae;  medulla  100- 
200  /i  crassitudine,  hyphis  tenuibus  roticulatim  dispositis ;  stratum  basale  non  evo- 

Buperiorem  vaginae  penetrantes. 

hyph 

mm 

applanata  vel  repanda  maturitate,  brunnca  vel  nigra,  purpureo-rubescens  KOH  ad- 
dito;  amphithecium  non  evolutum  sed  stratum  gonidiale  sub  hypothecio  adest;  para- 
thecium  panels  cellulis  in  cortice  mergens;  hypothecium  10-20  /x  crassitudine,  hya- 
linum,  hyphis  tenuibus  compactis;  thecium  40-60  /i  altitudine;  paraphyscs  1-1.5  ̂  
diametro,  apieibus  vaginatis,  ad  6  ̂   diametro,  obscurascentibus,  ad  apices  ramosi 
vel  non  ramosi,  septati,  vaginati,  epithecium  5-10  ̂   crassitudine,  obscurum  sed  non 40-48 

loculaxes 

subacutis. 
hyali 

.  Thallus  a  few  mm.  in  diameter  at  its  best  development,  crus- 
tose,  soft  to  somewhat  gelified  when  moist,  irregular,  contin- 

uous, not  conspicuously  areolate,  whitish  to  amber  yellow, 
sometimes  brownish  at  the  margins ;  upper  cortex  10-20  p,  not 
continuous,  fastigiate,  a  few  outer  cells  somewhat  darkened; 
algae  Protococcus  seen  only  in  a  layer  of  scattered  colonies 
beneath  the  hypothecium ;  medulla  100-200  \i  thick,  of  slender 
reticulate  hyphae,  basal  layer  not  differentiated,  the  whole  usu- 

ally growing  over  a  gelified  mass  of  Rivularia  sp.  with  a  few 
medullar  hyphae  penetrating  the  upper  portions  of  the  gel  but 
apparently  not  being  stimulated  by  the  alga  to  form  cephalodia. 

Apothecia  up  to  1  mm.  in  diameter,  usually  smaller,  about 
0.5  mm.,  irregular,  circular,  concave  when  young  becoming 
flattened  or  even  convex  at  maturity,  without  an  amphithecium, 
brown  to  black,  turning  purple-red  with  KOH ;  parathecium  of 
a  few  cells  merging  with  the  cortex ;  hypothecium  10-20  u.  not 
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thinning  toward  the  margin,  of  slender,  compactly  reticulate 

hyphae ;  thecium  40-60  p  high ;  paraphyses  1-1.5  \i,  expanding 
slightly  to  enlarged  apices  which  are  surrounded  by  a  gel  which 

reaches  a  diameter  of  6  p,  usually  darkened  on  the  outer  sur- 
faces, branched  near  the  tip  or  unbranched,  septate,  sheathed, 

epithecium  5-10  p  thick,  dark  but  not  carbonaceous,  gelified, 

dense;  asci  40-48  x  17-22  m,  8-spored,  elongate-clavate  when 
young  but  short  and  broadly  clavate  at  maturity ;  ascospores 

13-16  X  6.5-8  (-9)  M,  polaribilocular,  the  cells  distinctly 
rated,  each  uninucleate,  hyaline,  ellipsoidal,  the  ends  blunt  to 
somewhat  pointed. 

Growing  over   mosses,   Umhilicaria  cerehriformis,   sandy 
loam  from  granite,  and  dark  greenish  gray  slate. 

The  thallus  seems  much  reduced  in  this  species.  Apparently 
an  areole  functions  as  an  assimilative  unit  for  a  certain  time, 

then  the  biatorine  apothecium  develops  just  above  the  algal 

layer,  covering  the  whole  areole.   Perhaps  it  is  approaching 
heterotrophism  by  securing  much  of  its  nourishment  from  the 
Rivularia  species  with  a  corresponding  reduction  of  thallus  as 
is  often  found  with  increasing  parasitism. 

Mabie  Byrd  Land:  Edael  Ford  Eange,  Mt.  E«a-Cooper,  P.  Siple,  F.  A.  Wade, 

8.  Corey  #•  0.  D.  Standi ff  R-2 ;  Skua  Gull  Peak,  P.  Siple  #  S.  Corey  72W-5,  72W-14; 

Lichen  Peak,  P.  Siple  #  S.  Corey  73-4,  73-7,  type. 4 

Blastenia  grisea  Dodge  &  Baker,  sp.  nov* 

PL  53,  figs.  255-260. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  S  S.  Corey  73-6. 
Thallus  non  assimilana  ad  1  mm.  longitudine,  f  uniculis  nigris,  fimbriatis ;  thallus 

aaaimilans  20  x  8  mm.,  granulosus,  lobatus,  subfruticosus,  delicatus,  pallide  flavua, 

olivaceo-alutaceus,  griseus  nigricansve;  cortex  male  evolutus,  cellulis  fuscis  iso- 

diametricis  in  lateribus  areolarum  sparsis,  fastigiatis;  algae  ad  10  /*,  protococ- 

coideae,  sparsae,  paucae;  medulla  150-200  ^  crassitudine,  cellularis  (sensu  Ny- 

lander)  ad  apothecium,  Iiyphis  reticulatim  diapositis;  cortex  inferior  nullus. 

Apothecia  ad  0.65  mm,  diametro,  circularia,  concava,  marginata,  raro  subimmersa, 

aurantio-brunneaj  rubro-brunnea  vel  nigra,  KOH  nibescens;  amphithecium  deest; 

parathecium  10-20  fi  crassitudine,  paucis  cellulis  eis  epitheciorum  similibus;  hypo- 

thecium  30-40  p.  craasitudinej  hyalinimi,  hyphis  tenuibus;  thecium  40-50  fi  alti- 

tudine;  paraphyses  0.5-1.0  /x,  apicibus  1.5  fi  diametro,  subflexuosi,  septati,  raro 
ramoai.  eDithecium  10-20  u.  hvalinum ;  asci  34^5  x  10-15  u,  breves,  clavati,  obtusi; 
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ascosporae  octonae,  11-15  x  6-8  fi,  polaribiloculares  delude  uniseptatae,  hyalinae, 
cellulis  uninucleatis. 

Non-assimilative  thallus  of  black  fimbriate  strands  up  to 
1  mm.  long ;  assimilative  portion  20  x  8  mm.,  granular  to  lobed, 
and  almost  dwarf -fruticose,  very  delicate,  yellowish  white  to 
deep  olive  buff  or  gray  and  black;  cortex  not  well  developed  ex- 

cept for  a  few  lateral  regions  where  scattered  fuscous  isodia- 
metric  cells  are  found  with  fastigiate  dark  cells  over  the  algal 
layer ;  algae  up  to  10  m,  protococcoid,  scattered  in  the  thallus  or 
occasionally  near  the  surface,  scant ;  medulla  150-200  \i  thick, 
cellular  (sensu  Nylander)  near  the  apothecium,  but  mostly  of 
reticulately  woven  hyphae ;  lower  cortex  not  differentiated. 

Apothecia  up  to  0.65  mm.  in  diameter,  small,  more  or  less  cir- 
cular, concave  with  a  small  margin,  sometimes  almost  im- 

mersed in  the  thallus,  dull  orange  to  red-brown  and  black,  red 
with  KOH ;  parathecium  10-20  p  thick,  of  a  few  cells  scarcely 
differing  from  those  of  the  adjacent  epithecium ;  hypothecium 
30-40  p  thick,  hyaline,  tapering  slightly  from  the  center,  fila- 

mentous ;  thecium  40-50  \x  tall ;  paraphyses  0.5-1.0  m  in  diameter 
reaching  1.5  \x  at  the  tips,  somewhat  fiexuous,  septate,  occasion- 

ally branched,  scarcely  expanded  above  and  not  darkened,  epi- 
thecium 10-20  M,  light;  asci  34-45  x  10-15  m,  short-clavate,  blunt 

at  both  ends  at  maturity,  8-spored;  ascospores  11-15  x  6-8  p, 
polaribilocular  at  first,  becoming  septate,  hyaline,  each  coll 
uninucleate. 

On  arkosic  sandstone. 

Makie  Byrd  Land:  Edsel  Ford  Eange,  Liclien  Peak,  P.  Siple  ̂   S.  Corey  7S-4, 73-6,  type. 
KUTTLINGERIA 

r 

KuTTLiNGERiA  Trcvisau,  Riv.  Period.  Lav.  Accad.  Padova  5: 
72.  1857. 

The  type  species  is  K.  Visianii  Trevisan  (Blastema  Visianica 
Mass.).  The  other  species  originally  included  by  Trevisan 
agree  less  well  with  the  generic  description  and  are  considered 
as  belonging  in  Blastema  Mass.,  from  which  this  genus  was 
segregated. 

Thallus  crustose,  central  portion  granulose,  arcolate,  margin 
effigurate,  lobate  to  subfoliose,  corticate;  algae  protococcoid; 
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medulla  filamentous,  basal  cortex  present.  Apothecia  biatorine, 

adnate;  parathecium  well  developed;  hypothecium  hyaline; 

paraphyses  branched  or  simple,  capitate;  asci  clavate,  8- 

spored;  ascospores  polaribilocular  at  first,  becoming  uni- 
septate. 

KuTTLiNGERiA  iTifa  Dodgc  &  BakcT,  sp.  nov. 

PL  53,  figs.  261-266 ;  pi.  65,  fig.  425. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Donald 

Woodward,  P.  Siple,  F.  A.  Wade,  S.  Corey  &  0.  B.  Stancliff 
DW-4. 

egu 

ramosis,  marginibus  impendentibus  vel  applanatis 

an 

30  fi  crassitudine,  centro  saepe  abeat,  pseudopareiicli}Tnaticus,  cellulis  leptoderma- 

ticis;  stratum  gonidiale  55-60  /x  craasltudine,  coloniis  paucis  parvisque  late  dis- 

positisj  medulla  ad  500  fi  crassitudme,  hyphis  3.5-4  ft  diametro,  laxe  reticulatimque 

dispositis  anastomosantibusque,  in  areis  decorticatis  compactioribus;  cortex  inferior 
aimilis 

nun 
diametro,  sparsa,  sessilia,  concoloria,  convexa;    amphi- 

thecium  deest;  parathecium  male  evolutum,  paucis  cellulis  in  cortice  marginali  mer- 

hypothecium  30-40 com 

apicibus quam  cellula  ultima,  ad  3,5  /i  diametro 

raro  ad  apicem  ramosi,  non  vaginati,  insuper  septati,  basaliter  cellulis  longioribus 

vel  non  septati,  epithecium  gelif actum,  5-10  fi  crassitudine,  brunneum;  a^ci  44-55 

X  11-14  fly  elongato-clavati  juventute,  latiores  maturitate,  apicibus  vaginatis;  asco- 

sporae  12-15  x  5-7  m,  octonac,  polaribiloculares,  quaque  cellula  uninucleata,  tenuiter 

ellipsoideae,  apicibus  subacutis. 
r 

Thallus  radiate  over  an  area  1.5  cm.  in  diameter,  of  irregu- 

larly branched  lobes  up  to  1.1  mm.  across,  the  margins  over- 
hanging, flattened,  closely  attached  to  the  substratum,  Mars 

red  to  salmon  orange,  white  over  decorticate  portions  in  the 

center  of  the  thallus,  dark  red  with  KOH ;  upper  cortex  20-30  \i 
thick  where  best  developed,  pseudoparenchjTuatous,  an  even 

layer  of  thin- walled  cells ;  algal  layer  55-60  m  thick,  of  a  few 
small  colonies  scattered  through  the  layer ;  medulla  up  to  500  m 

thick,  of  rather  coarse  hyphae  3.5^  \i  in  diameter  loosely  reticu- 
late and  anastomosed,  in  the  decorticate  areas  extending  to  the 

surface  where  it  is  thicker  and  more  closely  reticulate  but  never 

stratified,  slightly  more  compact  in  areas  adjacent  to  the  cor- 
tex ;  lower  cortex  similar  to  the  upper  cortex. 
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Apothecia  up  to  0.3  mm.  in  diameter,  scattered,  sessile,  usu- 
ally well  back  from  the  extremities  of  the  lobes,  concolorous 

with  the  thallus,  convex,  strongly  so  when  young,  but  without 
an  amphithecium ;  parathecium  thinning  above,  an  upward  con- 

tinuation of  the  hypothecium  merging  with  the  cortex  which 
reaches  about  15  ̂i  thick;  hypothecium  30-40  \i  thick,  hyaline, 
of  slender  closely  reticulated  hyphae;  thecium  50-60  p  tall; 
paraphyses  2-2.5  n  at  the  tip,  tapering  to  1  n  in  diameter  below, 
the  penultimate  cell  often  exceeding  the  apical  cell,  up  to  3.5  \i  in 
diameter,  occasionally  branched  near  the  tips,  without  sheaths, 
septate  above,  of  longer  cells  or  undivided  below,  epithecium  5- 
10  \i,  gelified,  golden  brown  to  darker  brown;  asci  44-55  x  H- 
14  M,  8-spored,  elongate-clavate  when  young,  broadly  so  at  ma- 

turity, sheath  apically  prominent;  ascospores  12-15  x  5-7  p, 
polaribilocular,  each  cell  uninucleate,  slender-ellipsoidal  with 
somewhat  pointed  ends. 

On  biotite  sericite. 

Marie  Byrd  Land:  Edsel  Ford  Eaoige,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 
Wade.  S.  Corev  A-  O.  n.  RianrTlir  nw.j   +x.r.o 

KuTTLiNGERiA  Tutllans  Dodge  &  Baker,  sp.  nov. 
PI.  53,  fig.  267 ;  pi.  54,  figs.  268-270. 

Type:    Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 
Peak,  P.  Siple  S  S.  Corey  72W-9. 

Thallus  ad  15  mm,  diametro,  foliosus  vel  subfruticosus,  lobatus,  lobis  elongatis, 
angiistia,  contortis,  irregulariter  dichotome  ramosis,  rutilans;  cortex  8-12  n  cras- 
situdine,  cellulis  isodiametricis;  algae  protococcoideae,  ad  10  /i  diametro,  sub  cortiee 
sparsae,  paurao,  sub  apothecio  grcgariae;  medulla  laxissime  contextaj  hyphis  tenu- 
ibus ;  cortex  inferior  bene  evolutus,  cum  superiore  congruons. 

Apothecia  ad  0.5  mm.  diametro,  sine  marginc  conspicua,  rufus;  amphithecium 
deest;  parathecium  40-50  ii  craasitudine,  hyalinum,  hyphis  septatis,  3-4  fi,  dense  im- 
plexis,  sub  hypothccio  continuum;  Lypothecium  10-12  n  crassitudine,  hyalinum, 
hyphis  irregulariter  implexis;  thecium  50-65  ft  altitudine;  paraphyses  0.5  /x  dia- 

metro, capitiLus  majoribua,  vaginatis,  ad  3.5  ̂   diametro,  simplices  vel  ramosi,  sep- 
tati,  hyalini,  epithecium  5-10  ̂   crassitudine,  flavum,  crystallis  numcrosissimia;  asci 
55-64  X  14.5-15  fx,  elongati,  clavati,  obtusi,  vaginatij  ascosporae  octonae,  12.5-13.5 
X  7-8  n,  polaribiloculares,  uninucleatae,  hyalinae. 

Non-assimilative  portion  lacking;  assimilative  thallus  up 
to  15  mm.  in  diameter,  foliose  to  subfruticose,  lobes  long,  nar- 

row, contorted,  irregularly  dichotomously  branched,  grena- 
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dine  red  to  English  red ;  cortex  8-12  n  thick,  a  dense  layer  of 

isodiametric  cells,  only  the  outermost  darkened ;  algae  proto- 
coccoid,  up  to  10  M  in  diameter,  scattered  near  the  upper  cortex, 

few,  more  closely  packed  below  the  apothecium;  medulla  very 

loosely  woven,  of  slender  hyphae ;  lower  cortex  identical  with 
the  upper. 

Apothecia  up  to  0.5  mm.  in  diameter,  flattened,  without  a  con- 
spicuous margin,  grenadine  red  to  English  red ;  amphithecium 

absent ;  parathecium  40-50  \i  thick,  hyaline,  of  closely  woven 

septate  hyphae  3-4  [i  in  diameter  continued  below  the  hypo- 

thecium  which  is  10-12  p  thick,  hyaline,  of  closely  and  irregu- 

larly woven  cells,  not  tapering  outward ;  thecium  50-65  p  tall ; 
paraphyses  0.5  n  in  diameter,  gradually  expanding  to  larger 
cells  near  the  tips,  heads  with  conspicuous  sheaths  up  to  3.5  m 

in  diameter,  branched  or  simple,  hyaline  throughout,  epithe- 
cium  5-10  n  thick,  yellow,  composed  of  numerous  crystals ;  asci 

55-64  X  14.5-15  [i,  elongate,  clavate,  rather  blunt,  with  a  con- 

spicuous sheath,  8-spored ;  ascospores  12.5-13.5  x  7-8  p,  polari- 
bilocular,  cells  uninucleate,  hyaline. 

Loose  on  moss  clumps  and  sandy  loam. 

Maeie  Byrd  Land  :  Edsel  Ford  Eange,  Skua  GuU  Peak,  P.  Siple  #  S.  Corey  7SW-9, 

type. 
HIJEA 

Huea  Dodge  &  Baker,  gen.  nov. 

The  type  species  is  Huea  flava  Dodge  &  Baker. 

Thallus  crustosus,  rugosus,  granulosusve,  ecorticatus  corticatusve;  alga«  pro- 

tocoecoideae ;  cortex  inferior  non  evolutus.  Apothecia  sessilia,  cireularia,  nigra; 

parathecium  nigrum,  carbonaceum,  pseudoparenehymaticum,  sub  hypothecio  con- 

tinuum; hypothecium  fuscum,  hyphis  tenuibus  dense  compactum;  epithecium  ni- 

grum; ascosporae  octonae,  ellipsoideae,  hyalinae,  polaribiloculares.  Spermogonia 

immersa,  ostiolis  nigris,  spermatiophorae  ramosae,  articulatae;  spermatia  cylin- 
drica,  brevia,  recta, 

Thallus  crustose,  uniform,  rugose,  granulose,  attached  to 

the  substrate  by  the  medullar  hyphae,  hcteromerous,  ecorti- 

cate  or  corticate ;  algae  protococcoid ;  basal  cortex  not  diif er- 
entiated.  Apothecia  sessile,  circular,  black;  parathecium 

black,  carbonaceous,  pseudoparenchymatous,  continued  in  a 

thick  layer  below  the  hypothecium  which  is  dark ;  epithecium 
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black,  asci  8-spored;  ascospores  ellipsoid,  hyaline,  polaribi- 
locular.  Spermogonia  immersed,  with  a  black  ostiole,  sperma- 
tiophores  branched  and  closely  septate;  spermatia  cylindric, 
short,  straight. 

So  far  as  known,  this  genus  is  confined  to  the  Antarctic. 
Huea  cerussata  (Hue)  Dodge  &  Baker,  comb.  nov.  (Lecidea 
(Blastema)  cerussata  Hue,  Deuxiome  Exp.  Antarct.  Frang. 
Lichens,  101.  1915)  and  Huea  coralligera  (Hue)  Dodge  & 
Baker,  comb.  nov.  (Lecidea  (Blastema)  coralligera  Hue, 
Deuxieme  Exp.  Antarct.  Frang.  Lichens,  102.  1915)  have  been 
described  from  the  Graham  Land  Archipelago.  Hue  first 
pointed  out  these  species  as  differing  from  all  other  species  in 
his  section  Blastenia  in  the  structure  of  the  parathecium; 
hence  it  gives  us  pleasure  to  dedicate  this  genus  to  him. 

KEY  TO  ANTARCTIC  SPECIES 

Thallus  ecorticato,  yellow,  granulose 
Thallus  corticate. 

H.   fiava 

Thallus  whitish,   surface  rugose  to  granulose,  verrucose;   cortex   10-40  fi, 
without  layer  of  dead  colls   H.  oermaata 

Thallus  ashy    to    black,    surface    coralloid;    cortex    20  fi,    with    layer    of 
dead   cells   E.    coralligera 

Huea  flava  Dodge  &  Baker,  sp.  nov. 

PI.  54,  figs.  271-275. 
Type :    Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  &  8.  Corey  73-10. 

Thallus  assimilans  ad  1.5  mm.,  granulosus,  mollis  madefactua,  flavus;  ecorti- 
catua;  algae  ad  18  fi  diametro,  protococcoideae,  per  thallum  sparsae,  paucae; 
medulla  circa  200  ti  diamotro,  hyphig  2-3  (i  diametro,  pachydermaticis,  rcticulatim 
dispositis,  densioribus  ad  algaa  et  in  basi;  cortex  inferior  deest. 

Apothccia  ad  0.25  mm.  diametro,  irregulariter  circularia,  marginata,  nigra, 
carbonacea;  amphithecium  deest;  parathecium  20-30  /i  craasitudine,  cellulis  nigris 
pachydermaticis,  carbonaceum,  sub  liypothecio  continuum;  hypothecium  10-15  ti 
crassitudine,  brunneum  fuseumve,  hyphis  dense  compactis;  thecium  30-40  ̂   alti- 
tudino;  paraphyaes  1-1.5  ̂ ,  apicibus  vaginatis,  ad  4  /i  diametro,  obscure  griseo- 
viridibuH,  septati,  aimplices,  raro  ramosi,  epithecium  5-10  /x,  obscurum;  asci  27-36 
X  10-14  /i,  clavati,  vaginati;  ascoaporae  octonae,  8-9  x  4-4.5  /x,  polaribiloculares, 
ellipsoideae,  hyalinae,  cellulis  uninucleatis. 

Non-assimilative  portion  of  thallus  lacking;   assimilative 
thallus  up  to  1.5  mm.  in  diameter,  scant,  ijranulose.  soft  when 



1938] 

BOTAITY   OF   SECOND   BYED   ANTARCTIC   EXPEDITION  619 

moistened,  yellow;  ecorticate;  algae  up  to  18  \i  in  diameter, 
protococcoid,  few,  scattered  in  the  thallus ;  medulla  about  200  \i 

thick,  of  thick-walled  hyphae  2-3  n  in  diameter,  loosely  reticu- 
late, closer  near  the  algae  and  near  the  base;  lower  cortex 

lacking. 

Apothecia  up  to  0.25  mm.  in  diameter,  irregularly  circular, 
marginate,  black,  carbonaceous ;  amphithecium  not  developed ; 

parathecium  20-30  n  thick,  of  thick-walled  black  cells,  so  dark 

their  individuality  is  obscured,  continuous  under  the  hypo- 

thecium,  tapering  slightly  at  the  margin ;  hypothecium  10-15  \i 
thick,  brown  to  fuscous,  of  densely  interwoven  hyphae;  the- 
cium  about  30-40  [i  tall ;  paraphyses  1-1.5  n  in  diameter,  apical 
cells  surrounded  by  large  gelified  sheaths  up  to  4  p  in  diameter, 

dark  greenish  gray,  septate,  simple  or  rarely  branched ;  epithe- 
cium  5-10  M,  dark;  asci  27-36  x  10-14  m,  clavate,  with  a  small 
sheath,  8-spored ;  ascospores  8-9  x  4-4.5  n,  polaribilocular,  the 
cells  separate,  each  uninucleate,  hyaline,  ellipsoidal. 

On  weathered  coarse-grained  pinkish  gray  granite,  fine- 
grained dike,  and  sericite-orthoclase  schist. 

Makie  Byrd  Land:     Edsel  Ford  Eange,  Mt.  Eea-Cooper,  P.  Siple,  F.  A.  Wade, 

type 
Mt,  Stancliff,  P.  Siple  ̂   S.  Corey  72A-1. 

PYRENODESMIA 

Pyrenodesmia  Massalongo,  Atti  I.R.  1st.  Veneto,  II.  3:  119. 
1853. 

Callopisma  DeNotarls,  Giorn.  Bot.  Ital.  II.  2:  198.  1847, 

non  Ca??02?i5ma  Martins,  Nov.  Gen.  Sp.  PI.  2:  107.  yl.  183,184. 
1827  (Gentianaceae). 

Caloplaca  Th.  Fries,  Lich.  Arctoi,  218.  1860. 

The  type  of  Pyrenodesmia  is  not  designated.  P.  Agard- 
hiana  (Fw.)  Mass.,  P.  chalyhaea  (Fr.)  Mass.,  P.  olivacea 

Mass.,  and  P.  variabilis  (Pers.)  Mass.  were  treated,  all  in 

Caloplaca  sect.  Eucaloplaca  as  understood  by  recent  authors. 

The  type  of  Callopisma  may  be  chosen  as  C.  cerina  (Ehrh.) 

DNtrs.,  since  C.  murorum  (Hoffm.)  DNtrs.  and  C.  vulgaris 
DNtrs.  were  transferred  to  Gasparrinia  by  Tornabene  in  1849 

and  by  BeNotaris  to  Aglaopisma  in  Baglietto  in  1856.    The 
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type  of  Caloplaca  was  not  designated.  Seven  species  were 
listed,  of  which  C.  cerina  (Ehrh.)  Th.  Fr.  may  be  taken  as  the 
type,  since  Th.  Fries  merely  intended  Caloplaca  to  replace 
Callopisma  which  had  previously  been  used  by  Martins. 

Thallus  crustose,  attached  to  the  substrate  by  the  hyphae  of 
the  prothallus  or  of  the  medulla,  without  rhizinae,  uniform, 
mostly  yellow  and  becoming  purple  with  KOH,  heteromerous ; 
ecorticate  or  nearly  so ;  algae  Protococcus;  medulla  arachnoid, 
of  thin-walled  hyphae.  Apothecia  round,  appressed  or  sessile, 
seldom  immersed,  lecanorine  with  well-developed  amphithe- 
cium  containing  cortex,  algal  layer,  and  medulla;  epithecium 
granulose  to  powdery,  usually  becoming  purple  or  violet  with 
KOH;  hypothecium  hyaline,  lying  above  the  algal  layer;  pa- 
raj)hyses  simple,  septate,  capitate;  asci  8-spored;  ascospores 
hyaline,  ellipsoidal  to  rhomboidal,  usually  polaribilocular, 
often  the  cells  appearing  connected  by  an  isthmus.  Spermo- 
gonia  immersed,  with  a  hyaline  wall,  spermatiophores  close- 
septate  ;  spermatia  short,  straight,  elongate  to  cylindrical. 

KEY  TO  ANTAECTIC  SPECIES 

Growing  over  mosses. 

Thallus  Bot  developed;  ascospores  10-12  x  7-9  ̂    P.  athallma 
Thallus  well  developed,  ecorticate;  sterile   P.  Darbishirei 

Saxicolous. 

Cortex  of  vertical  hyphae,  upper  half  fa.stigiatej  thecium  90-100  /i;   asco- 
spores 12-16  X  7-8  /i   P.  cinericola 

Cortex  of  intricate  hyphae. 

Cortex  20-30  jx;  thecium  80-100  /x;  ascospores  12-16  X  5-7  ̂    P.  ciirina 
Cortex  30-70  /a;  thecium  70-80  m;  ascospores  12-24  x  6-14  /i. . .  ,P.  aurantiaea 

PyiiENODESMiA  Darblshirci  Dodge  &  Baker,  sp.  nov. 
PI.  62,  figs.  401-403 ;  pi.  63,  fig.  411. 

Physcia  cirrliochroa  Darbishire,  Nat.  Antarct.  [Discovery] 
Exp.  Nat.  Hist.  5:  Lichenes,  9.  1910,  non  Ach. 

Type:    Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 
Peak,  P.  Siple  S  S.  Corey  7J2W-14. 

Pars  non  assimilans  inconspicua,  male  evoluta,  funiculia  obscuris  hypharum, 
cellulis  irregularibus,  interne  amorpha;  pars  assimilans  ad  2  mm.  diametro,  0.50 
mm.  altitudino,  in  solo  inter  musoos,  flava  vel  ochraeeo-aurantiaca,  infcme  albida, 
KOH  rubro-aurantiacaj  irrognlaria,  flabellata,  marginibus  crenulatis;  cortex  non 
evolutus,  superficie   amorpha,   2-8  /jl  crassitudine;    aJgae  protococcoideae,   coloulls 
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Bubsplierieis  per  totam  areolam  basi  excepto  dispositis;  medulla  cellulis  irregu- 
laribua  leptodermaticis^  inferne  reticulata,  cellulis  pachydermaticis  subbrunneia ; 

stratum  basale  non  evolutum  sed  cellulis  imis  medullaribus  pachydermaticis  ob- 
Bcurisque. 

Non-assimilative  portions  inconspicuous,  not  well  developed, 

of  dark  hyphal  strands  of  irregular  cells  without  definite  or- 
ganization, internally  amorphous ;  assimilative  portions  up  to 

2  mm.  in  diameter  and  0.50  mm.  high,  growing  on  soil  among 

mosses,  often  conspicuous  over  areas  of  2-3  cm.,  primuline  yel- 
low to  ochraceous  orange  becoming  almost  white  at  the  bottom, 

changing  to  bright  orange-red  on  the  addition  of  KOH,  ir- 

regular, flabellate,  edges  crenulate ;  upper  cortex  not  differen- 

tiated, the  outer  surface  amorphous  to  a  depth  of  2-8  m  ;  algae 
scattered  throughout  the  areolae  except  the  base,  protococcoid, 

in  subspherical  colonies ;  medulla  of  irregular  thin-walled  cells 
near  the  base,  becoming  more  open  and  reticulate,  the  cells 

with  thicker  walls,  slightly  brownish;  lower  cortex  not  mor- 
phologically differentiated,  the  lowest  row  of  cells  often  having 

the  outermost  surfaces  thickened  and  dark.    Sterile. 

Apparently  growing  over  mosses  and  an  old  lichen  thallus 

with  ellipsoidal  colonies  of  Nostoc  which  has  been  parasitized 

by  a  common  brown  hyphomycete. 

While  we  have  not  seen  Darbishire  's  material  this  seems  to 

be  the  same  imperfect  lichen  referred  by  him  to  Physcia  cir- 
rhochroa  Ach.  From  the  structure  of  the  thallus  it  seems 

much  more  closely  related  to  Pyrenodesmia.  Darbishire  sug- 
gested a  possible  relationship  to  Placodium,  i.  e.  Gasparrinia, 

but  its  ecorticate  condition  excludes  it  from  that  genus. 

Marie  Byrd  Land:  Edsel  Ford  Eange,  Skua  Gull  Peak,  P.  Siple  4r  S.  Corey 

72W-2,  72W-7,  72W-14,  tjT)e ;  Lichen  Peak,  P.  Siple  4-  S.  Corey  73-3,  73-4,  73-7  ;  Mt. 

Donald  Woodward,  P.  Siple,  F.  A.  Wade,  S.  Corey  4r  0.  D.  Stanclif  DW-1. 

Pyrenodesmia  athallina  (Darbishire)  Dodge  &  Baker,  comb. 
nov. 

Caloplaca  athallina  Darbishire,  Wiss.  Ergebn.  Schwed. 

Siidpolar-Exp.  1901-1903.  .  .  Nordenskjbld    4^^:  9.  pi.    2. 14.  1912. 

Type :    Graham  Land,  Paulet  Island,  SJcottsherg. 
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Pyrenodesmia   aurantiaca    (Lightfoot)    Dodge    &    Baker, 
comb.  nov. 

Lichen  aurantiacus  Lightfoot,  Fl.  Scotica  2:  810.  1777. 
Caloplaca  aurantiaca  Th.  Fries,  Nova  Acta  R.  Soc.  Sci. 

Upsal.  III.  3:  219.  1861. 
Type :  Scotland,  Lightfoot. 
Reported  from  the  Graham  Land  Archipelago. 

Pyrenodesmia  cinericola  (Hue)  Dodge  &  Baker,  comb.  nov. 
Lecanora    (Caloplaca)    cinericola    Hue,    Deuxieme    Exp. 

Antarct.  Fraii§.  Lich.  72-73.  1915. 
Caloplaca  cinericola  Darbishire,  Brit.  Antarct.  [Terra 

Nova]  Exp.  1910,  Bot.  3:  54.  1923. 
Type :  Graham  Land  Archipelago,  Deception  Island,  near 

Pendulum  Cove,  Gain.  This  species  has  a  much  better  de- 
veloped cortex  than  is  usual  in  this  genus  and  is  referred  here 

on  account  of  its  uniform  areolate  thallus. 

GASPARRINIA 

Gasparrinia  Tornabene,  Lichenogr.  Sicula,  27.  1849. 
Amphiloma  Koerber,  Syst.  Lich.  Germ,  110.  1855,  non  Par- 

melia  sect.  Amphiloma  Fries,  Lichenog,  Eur.  Reform.  87. 
1831. 

Aglaopisma  DeNotaris  ap.  Baglietto,  Mem.  Accad.  Sci. 
Torino,  IL  17:  396.  1856. 

No  type  species  was  designated.  Eiglit  species  were  listed, 
of  which  three  belong  elsewhere.  Of  the  five  remaining,  two 
belong  in  Pyrenodesmia,  leaving  three  in  the  group  as  subse- 

quently understood.  Th.  M.  Fries  retained  this  group  as  a 
subgenus  of  Caloplaca  for  C.  callopisma  (Ach.)  Th.  Fr.  (Cal- 
lopisma  vulgaris  DeNotaris),  C.  murorum  (Hoffm.)  Th.  Fr., 
and  added  C.  elegans  (Link)  Th.  Fr.  and  C.  cirrochroa  (Ach.) 
Th.  Fr.  Since  Tornabene  regarded  C.  callopisma  as  a  variety 
of  G.  murorum  (Hoffm.)  Torn.,  we  may  choose  the  latter  as 
the  type.  Koerber,  in  proposing  Amphiloma,  discusses  A. 
elegans  (Link)  Koerb.  and  A.  murorum  (Hoffm.)  Koerb.  in 
detail  and  five  other  species  briefly.  If  A.  murorum  is  taken 
as  the  type,  the  name  is  an  exact  synonym  of  Gasparrinia;  if 
A.  elegans  (Link)  Koerb.  be  chosen  it  must  be  shown  that  it 
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is  not  congeneric  with  Gasparrinia  murorum.     Aglaopisma I 

was  based  on  A.  murorum  (Hoffm.)  DNtrs.  and  A.  vulgaris 

DNtrs.  (Gasparrinia  murorum  v.  callopisma  Tornabene). 
Therefore  this  also  is  an  exact  synonym  of  Gasparrinia. 

Thallus  crustose,  attached  to  the  substrate  directly,  or  by 

rhizinae,  effigurate  or  lobed  and  subfoliose  at  the  margin, 

mostly  yellow  and  becoming  purple  with  KOH,  heteromerous ; 
corticate  on  both  surfaces,  cortex  pseudoparenchymatous, 

cells  thin-walled;  algae  Protococcus;  medulla  arachnoid,  of 

thin-walled  hyphae.  Apothecia  round,  appressed  or  sessile, 

lecanorine;  amphithecium  containing  cortex,  algae,  and  me- 
dulla; epithecium  granulose  or  powdery,  usually  becoming 

purple  or  violet  with  KOH ;  hypothecium  hyaline,  lying  above 

the  algal  layer;  paraphyses  simple,  septate,  capitate;  asci  8- 
spored;  ascospores  hyaline,  ellipsoidal,  polaribilocular,  cells 

often  connected  by  an  isthmus.  Spermogonia  immersed  with 

a  hyaline  wall,  spermatiophores  close-septate;  spermatia 
short,  straight,  cylindric. 

KEY  TO  ANTARCTIC  SPECIES 

Margin  laciniate  but  more  or  le&s  indeterminate. 

Apothecia  up  to  1.5  mm.;  laciniae  white,  ciliate;  medullar  hyphae  vertical; 

thecium  110-120  /i   G-   Joanruie 

Apothecia  about  0,6  mm, 

Thallus  areolate,  laciniate;  medullar  hyphae  vertical;  thecium  100  /i.,,. 

  G.    suhlobulata 

Thallus  reticulate,  laciniate;  medullar  hyphae  horizontal;  thecium  70-80  fi G.    inordinata 

Margin  thick. 

Laciniae  0.2-0.3  mm.  broad,  with  sorediose  tips;   spores   11-18   x   5-6  /i; 
thecium  80-90  /x   G.  cirrochrooides 

Laciniae  not  sorediose. 

Laciniae  torulose,  unequal,  often  shining;  spores  11  x  5  /i   G.  lucent 

Laciniae  cylindric,  center  granular;  spores  14-18  x   7-9  m;    cortex  thick 
and  differentiated  into  two  layers   G.  Gainit 

Laciniae  flattened,  center  areolate;  spores  11-16  x  6-9  /i   G.  elegant 

Laciniae  flattened,  center  subareolate,  verrucose;  spores  11-16  x  4-7  /x; 
lower  cortex  often  almost  absent. 

Thallus  yellow-orange,  0.3-0,5  /x  thick,   pruinose   G. 

Thallus  red-orange  and  brovming,  thinner,  not  pruinose   v.  miniata 

Laciniae  flattened,  center  continuous;  spores  12.5-16  x  5-8  p.;  lower  cortex 

well  developed  with  rhizoidal  strands  adhering  to  the  rock,  cadmium 

orange  to  orange-chrome,  not  pruinose   G.  Siplei 

'murorum 
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Gaspareinia  Siplei  Dodge  &  Baker,  sp.  nov. 

PL  54,  figs.  287-289 ;  pi.  55,  figs.  290-296 ;  pi.  65,  figs.  429,  431. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 

Peak,  P.  Siple  S  S.  Corey  72W-6. 

Thallus  ad  20  mm.  diainotro,  suLfoliosus,  centro  continuo,  marginibus  lobatia, 
lobis  planis,  subelevatis,  ad  1  mm.  latitudine,  dichotome  vel  varie  ramosis,  apicibua 
frequenter  subdigitatis,  lobis  minoribus  subtorulosis,  aurantiacus,  KOH  addito  ru- 
fescensj  cortex  superior  20-40  /i  crassitudine,  cellulis  leptodermaticia  isodiametri- 
cis,  2-4  M  diamotro,  la:xe  contextus,  strato  2-5  /i  crassitudine,  cellularum  emortu- 
arum  tectus;  algae  protococcoideae,  ad  15  fi  diamotro,  in  medulla  sparsae  et 
stratum  irregulare  sub  eortice  formantes;  medulla  180-500  /i  crassitudino,  hyphia 
leptodermaticis,  1.5-3  /*  diametro,  ramosis,  irregulariter  contexta,  dcnaius  circum 
algas;  cortex  inferior  12-30  fi  craasitudine,  cellulis  isodiametricis  leptodermaticis, 
exteris  obscuris;   rhizinae  cellulis  2-3  /i  diametro,  fastigiatis,  exteris  obscuris. 

Apothecia  ad  1.5  mm,  diametro,  juventute  marginibus  inflexis,  subconcava  vol 
plana  maturitate,  aurantiaca,  singula  vel  caespitosa,  sesailia;  amphithecium  100- 
150  /A  craasitudine,  eortice  fastigiato,  aJgis  multis,  sub  hypothecio,  non  in  amphi- 
thecio  penctrajitibus,  medulla  ut  in  thallo;  parathecium  20-30  /i  crassitudine, 
hyalinum,  insuper  hyphis  faatigiatis;  hypothecium  30-50  fi  crassitudine,  hyphia 
dense  compactis,  hyalinum  ad  margines  tenuescens;  thecium  70-80  /a  altitudine; 
paraphyses  0.75-1.0  fi  subtus,  cellulis  longis,  insuper  incrassati,  cellulis  brevibus 
capitibus  ad  3.5  /x  diametro,  subsphericis,  crustati,  KOH  addito  subvirescens, 
epithecium  10-12  /i  craasitudine;  aaci  60-75  x  11.5-17  /x,  elongati  et  late  clavati; 
ascosporae  octonae,  12.5-16  X  5-8  /x,  biloculares,  cellulis  uninueleatis,  ellipsoideae, 
apicibus  obtusis  vel  acutis,  hyalinae. 

4 

Thallus  up  to  20  mm.  in  diameter,  subfoliose,  center  con- 
tinuous, margin  lobed  and  somewhat  elevated ;  lobes  flattened 

or  subcanaliculate,  up  to  1  mm.  wide,  dichotomously  or  vari- 
ously branched,  tips  often  somewhat  digitate,  the  smaller 

lobes  sometimes  little  branched  and  somewhat  torulose,  cad- 
mium orange  to  orange  chrome,  turning  bright  red  with  KOH; 

upper  cortex  20-40  p  thick,  of  thin-walled  isodiametric  cells 
2-4  \i  in  diameter,  somewhat  loosely  packed,  covered  by  an 
outer  layer  2-5  \i  thick  of  dead  cells;  algae  protococcoid,  up 
to  15  p  in  diameter,  abundant,  scattered  in  the  medulla  and 
forming  an  irregular  layer  beneath  the  cortex ;  medulla  180- 
500  [i  thick,  of  thin-walled  hyphae  1.5-3  p  in  diameter,  branch- 

ing and  anastomosing  to  form  an  open  network,  sometimes 
more  closely  packed  about  the  algae;  lower  cortex  12-30  n 
thick,  of  thin-walled,  isodiametric  cells  2-4  \i  in  diameter,  outer 
cells  darkened,  without  dead  cells :  rhizinae  common,  cells  2- 
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3  M  in  diameter,  densely  packed  in  a  palisade,  darkened  on  the 
outer  surfaces. 

Apotliecia  up  to  1.5  mm.  in  diameter,  margins  strongly  in- 
rolled  when  young,  only  slightly  concave  or  plane  at  maturity, 
cadmium  orange  to  orange  chrome,  single  or  densely  crowded 
in  the  center  of  the  thallus,  sessile ;  amphithecium  100-150  \i 
thick,  cortex  fastigiate  with  a  gradual  transition  below  to  that 

of  the  thallus ;  algae  abundant,  in  a  dense  layer  40-70  \i  thick 
below  the  hypothecium,  not  penetrating  the  amphithecium, 
medulla  similar  to  that  of  the  thallus;  parathecium  20-30  n 
thick,  hyaline,  fastigiate  above ;  hypothecium  30-50  \i  thick,  of 
densely  woven  hyphae  similar  to  those  of  the  medulla,  hyaline, 
tapering  gradually  outward ;  thecium  70-80  \i  tall ;  paraphyses 
0.75-1.0  M  in  diameter  below,  cells  very  long,  septa  rare,  taper- 

ing gradually  toward  the  tips  with  more  frequent  septa,  heads 
of  3-5  shorter  cells,  up  to  3.5  |i  in  diameter,  the  ultimate  cells 
subspherical,  covered  by  a  thick  rough  incrustation,  slightly 
greenish  with  KOH,  branched  or  simple  with  a  thin  sheath 

above  which  disappears  below,  epithecium  10-12  [i  thick ;  asci 
8-spored,  60-75  x  11.5-17  p,  elongate  and  broadly  clavate ;  asco- 
spores  12.5-16  x  5-8  \i,  2-celled,  each  cell  separate  with  its  own 
nucleus,  ellipsoidal  with  blunt  or  pointed  ends,  hyaline. 

On  erratic  fine-grained  pink  granite,  biotite-sericite,  ortho- 
clase-sericite-siderite  schist,  sericite  schist,  and  fine-grained 
dike. 

The  systematic  position  of  this  species  is  not  clear.  The 

algae  do  not  penetrate  the  amphithecium  as  is  usual  in  lecano- 
rine  apothecia.  On  the  other  hand,  there  seems  to  be  a  differ- 

entiation of  tissues  corresponding  to  amphithecium  and  para- 
thecium, the  amphithecium  being  of  thalline  derivation  while 

the  parathecium  is  connected  with  the  hypothecium.  Since  no 
algae  occur  above  the  hypothecium  in  the  margin,  some  might 
refer  the  species  to  Kuttlingeria.    It  is  possible,  however,  that 
it  should  be  referred  to  Xanthoria  antarctica  (Vainio)  Dodge 
&  Baker,  comb.  nov.  ̂ Xanthoria  lychnea  f.  antarctica  Vainio, 
Exp.  Antarct.  Beige  Res.  Voy.  S.Y.  Belgica,  Bot.  Lichens,  22. 
1903]  on  account  of  the  thick  continuous  center  of  the  thallus 
and  its  rhizinae.    The  latter  species  has  lacerate  and  granulate 
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lobes  and  is  sterile,  while  G.  Siplei  has  smooth  lobes  and  is 
abundantly  fruiting.  Immature  spermogonia  on  our  plant 

would  also  suggest  reference  to  Xanthoria  since  they  appar- 
ently occur  in  groups  of  3-5  immersed  in  thalline  warts  at  the 

tips  of  the  lobes  rather  than  singly  inmiersed  in  the  thallus  as 
in  Gasparrinia.  The  wall  is  thin,  hyaline,  very  deeply  staining, 
and  the  contents  are  not  completely  differentiated. 

Marie  Byed  Land: Peak 

7SW-6,  type,  72W-7,  7£W-14 ;  Mt.  Stancliff,  P.  Siple  ̂   S.  Corey  7SA-1;  Mt.  Donald 
Wade 

Gasparrinia  cirrochrooides  (Vainio)  Dodge  &  Baker,  comb, 
nov. 

Placodium  cirrochrooides  Vainio,  Res.  Voy.  S.Y.  Belgica, 
1897-1899,  Bot.  Lich.  24.  1903. 

Caloplaca  (Gasparrinia)  cirrochrooides  Zahlbr.,  Cat.  Lich. 
Univ.  7:  225.  1931. 

Type :  Graham  Land  Archipelago,  Danco  Land,  Cape  Anna 

Osterrieth,  64°  33'  S.,  E.  G.  Racovitsa. 

Gasparrinia  inordinata  (Hue)  Dodge  &  Baker,  comb.  nov. 
Lecanora  (Placodium)  inordinata  Hue,  Deuxieme  Exp. 

Antarct.  Frang.  Lich.  70.  1915. 
Placodium  inordinata  Darbishire,  Brit.  Antarct.  [Terra 

Nova]  Exp.  1910.  Bot.  53.  1923. 
Caloplaca  (Gasparrinia)  inordinata  Zahlbr.,  Cat.  Lich. 

Univ.  7:  241.  1931. 

Type :  South  Shetlands,  Deception  Island,  Gain  73. 

Gasparrinia  Joannae  (Hue)  Dodge  &  Baker,  comb.  nov. 
Lecanora    (Placodium)    Joannae    Hue,    Deuxieme    Exp. 

Antarct.  Frang.  Lich.  68.  1915. 
Placodium    Joannae    Darbishire,    Brit.    Antarct.     [Terra 

Nova]  Exp.  1910.  Bot.  53.  1923. 
Caloplaca  (Gasparrinia)  Joannae  Zahlbr.,  Cat.  Lich.  Univ. 

7:  241.  193L 

Type :  Graham  Land,  Booth-Wandel  Island,  Gain  119. 
m 

Gasparrinia  lucens  (Nylander)  Dodge  &  Baker,  comb.  nov. 
Lecanora  elegans  f.  lucens  Nylander  ap.   Crombie,  Jour. 

Linn.  Soc.  Bot.  15:  184.  1876. 
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Placodimn  lucens  Nylander,  Lich.  Nov.  Zelandiae,  145.  1888. 

Caloplaca  (Gasparrinia)  lucens  Zahlbr.,  Deutsch.  Siidpolar 

Exp.  1901-1903,  8:  29.  1906. 

Type :  Kerguelen  Land,  Observatory  Bay,  A.  E.  Eaton. 

Gasparrinia  sublobulata  (Nylander)  Dodge  &  Baker,  comb. 
nov. 

Placodium  suhlobulatum  Nylander,  Lich.  Fueg.  Patagon.  7. 
1887. 

Lecanora   (Placodium)   suUohulata  Hue,  Deuxieme   Exp. 
Antarct.  Frang.  Lich.  69,  1915. 

Caloplaca   (Gasparrinia)    sublobulata  Zahlbr.,   Cat.   Lich. 
Univ.?:  267.  1931. 

Type:  Staten  Island,  C  Spegazzini. 

POLYCAULIONA 

PoLYCAULioNA  Huc,  Exp.  Antarct.  Frang.  (1903-1905)  Sci. 
Nat.  Lich.  8.  1908. 

Placodium  sect.  Thamnoma  Tuckerman,   Gen.   Lich.   107. 
1872. 

The  type  species  is  Polycauliona  regalis  (Vainio)  Hue.  The 

typo  of  Placodium  sect.  Thamnoma  is  Placodium  coralloides 
Tuckerman. 

Thallus  fruticulose,  yellow  to  chestnut,  structure  radiate, 

erect  or  decumbent  at  the  periphery,  dichotomous  or  irregu- 

larly branched,  branches  often  short  and  nodulose;  cortex 

completely  surrounding  the  thallus,  duplex,  the  outer  zone 

amorphous,  from  hyphae  perpendicular  to  the  axis,  the  inner 
more  branched  and  much  more  slender;  algae  Protococcus, 

medulla  of  hyphae  parallel  to  the  axis,  closely  coiiglutinate. 

Apothecia  terminal  on  the  main  axis  or  branches,  constricted  at 

the  base,  concave  then  flattened,  disc  orange;  amphithecium 

and  parathccium  well  developed ;  hypothecium  hyaline ;  para- 

physes  hyaline,  yellow,  or  rufous  above ;  asci  cylindric  or  some- 
what ventricose  in  the  middle,  base  caudate,  8-spored ;  spores 

hyaline,  unicellular  or  polaribilocular.   Spermogonia  terminal 
branches,  round,  spermatia  cylind 

septate. 
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Our  species  differ  from  those  previously  referred  to  Poly 
uliona  in  having  the  central  portion  of  the  medulla  so  looselj 
)ven  as  to  appear  almost  hollow,  much  as  the  section  Eumit 
I  differs  from  the  other  sections  of  Usnea. 

KEY  TO  ANTARCTIC  SPECIES 

Spores  unicollular;   thallus  brown   P.   Charcoti 
Spores  polaribilocular. 

Thallus  greenish   .P.  luctuosa 
Thallus  yellow. 

Thallus  erect,  up  to  30  mm,  high   P.  regalis 
Thallus  prostrate,  3  mm.  high. 

Lobes  terete   P.  regalis  f.  prostrata 
Lobes  flattened,  subcaualiculate.   P.  coralligera 

Thallus  scarlet  to  deep  orange  above, 
Thallus  in  large  pulvinate  tufts   P.  pulvinata 
Thallus  smallj  scattered,  often  growing  over  other  lichens  and  moeses   

PoLYCAULioNA  pulvinata  Dodge  &  Baker,  sp.  nov. 

p.    sparsa 

PL  54,  figs.  27G-280;  pi.  65,  fig.  430. 
Type:   Marie  Byrd  Land,  Edsel   Ford  Range,   Mt.   Rea- 

Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  &  0.  Z>.  Stancliff  R-3. 
Thallus  suffruticosus,  dense  pulvinatus,  ad  25  mm.  diametro,  7-8  mm.  altitudine, 

lobis  torulosis  applanatisve,  intricate  rainosis,  aurantiacus  cadmii  aut  capucino- 
flavus,  subtus  dilute  flavo-aurantiacus;  cortex  30-50  p.  crai^situdiue,  cellulis  2-5  fx 
diametro,  isodiamotricis,  cum  strato  eellularum  eniortuarum  ad  5  /i  crassitudine; 
algae  ad  12  ̂   diamotro,  protococcoideae,  singulae  aut  in  coloniis  parvis  per  totum 
thallum  sparsaej  medulla  ad  250  /x  crassitudine,  funiculis  In^harum  leptodermati- 
carum  circa  2  p.  diametro,  laxe  intertextis;  cortex  inferior  30-C5  fi  crassitudine, 
cortici  superiori  similis. 

Apothecia  ad  1  mm,  diametro,  marginata,  concava,  aurantiaca  Martis  aut  rufa 

Anglorumj  amphithecium  90-100  fx  crassitudine;  cortex  ei  thalli  similis;  algae 
coloniis  parvis  sparsae;  parathecium  non  evolutnm;  hypothecium  20-30  /x  crassi- 

tudine, hyalinum,  liyphis  dense  compactum,  non  tenucscens;  thecium  60-70  p  alti- 
tudinej  paraphyses  1  /x  diametro,  capitibus  3.5-4.0  /x,  obovoideis  vel  subsphericis, 
ad  apicem  rcpetito  ramosi;  asci  52-56  x  18-21  fi,  clavati,  vaginati;  ascosporae 
octonae,  11-14  x  6-7  Mj  ellipsoidcae,  uuiseptatae,  hyalinae, 

Thallus  dwarf-fruticose,  in  dense  pulvinate  tufts  up  to  25 
mm.  in  diameter,  7-8  nun.  tall,  lobes  torulose  or  flattened  and 
intricately  branched  so  that  it  is  impossible  to  trace  the  older 
branches,  cadmium  orange  to  capucine  yellow,  below  paler, 
capucine  buff  to  pale  yellow-orange ;  cortex  30-50  [i  thick,  of 
isodiametric  cells  2-5  [x  in  diameter,  covered  by  a  layer  of  dead 
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cells  up  to  5  M  thick ;  algae  up  to  12  [i,  protococcoid,  scant,  single 
or  in  small  colonies  scattered  throughout  the  thallus ;  medulla 

up  to  250  p  thick,  of  strands  of  thin-walled  branched  hyphae  2  \i 
in  diameter,  loosely  interwoven  and  almost  lacking  in  the 

center;  lower  cortex  30-65  jj  thick,  continuous  and  identical 

with  the  upper  cortex.  Occasionally  foreign  algae  occur  in 

great  patches  on  the  under  side,  but  since  they  seem  to  be  de- 

void of  hyphae  they  can  scarcely  be  regarded  as  true  cepha- 
lodia. 

Apothecia  up  to  1  mm.  in  diameter,  marginate,  concave 

especially  when  young,  Mars  orange  to  English  red;  amphi- 
thecium  90-100  \i  thick,  cortex  identical  and  continuous  with 

that  of  the  thallus ;  algae  scattered  throughout  in  small  col- 
onies ;  medulla  similar  to  that  of  the  thallus ;  parathecium  not 

differentiated ;  hypothecium  20-30  \i  thick,  hyaline,  denser  than 

the  medulla,  not  tapering  much;  thecium  60-70  p  tall;  para- 

physes  1  n  in  diameter,  tips  3.5-4  \i,  more  or  less  racquet-shaped 
or  sometimes  almost  subspherical,  often  repeatedly  branched 

near  the  tips,  not  darkened;  asci  8-spored,  52-56  x  18-21  \i, 
slender-clavate  with  a  moderate  sheath;  ascospores  11-14  x 

6-7  [i,  ellipsoidal,  2-celled,  each  cell  distinct  with  its  own  nu- 
cleus, hyaline. 

On  biotite-sericite  schist,  fine-grained  dike,  and  highly  meta- 
morphosed sedimentary  rocks. 

Makie  Byrd  Land:  Edsel  Ford  Range,  Mt.  Eea-Cooper,  P.  Siple,  F.  A.  Wade, 

S.  Corey  4-  0.  B.  Stancliff  B-3,  type;  Mt.  Donald  Woodward,  F.  Siple,  F.  A.  Wade, 

S.  Corey  ̂   0.  D.  Stancliff  DW-£;  Mt.  Stancliff,  P.  Siple  4r  S.  Corey  72A-1;  Skua 

Gull  Peak,  P.  Siple  ̂   S.  Corey  72W-6,  72W-7,  72W-14. 

PoLYCAULioNA  spaFsa  Dodge  &  Baker 

PL  54,  figs.  281 

Type:  Marie  Byrd  Land,  Skua  Gull  Peak,  P.  Siple  S  S. 

Corey  72W-5. 

Thallus  suffruticosus  aut  licrpetiformia  super  lichenibus  muscisque,  lobis  graci- 

libus,  pauUo  ramosia,  torulosis  vel  subapplanatis,  rare  ad  0.5  mm.  diametro,  coe- 

cineus,  subtua  salmoneo-aurantiacus ;  cortex  10-15  ft.  crassitudine,  cellulia  iaodia- 

metricis,  exteris  obscuria;  algae  ad  15  /x  diametro  protococcoideae,  sub  cortice 

sparsae  aut  in  strato  20-30  /i  crassitudine  aub  hypotliecio ;  medulla  200-300  n 
praaaUnHi'TiP    fnnir>iilis  li\-r)harum  2-4  u.  diametro.  ramosarum  reticulatim,  denaiua 
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laxissime 

iori  similis. 

mm 

cocclnca,  scssiliaj  singula j  amphithecium  60-80  /x  crassitudine,  thallo  simile;  para- 
thocium 

40-50  /x  altitudino;  paraphyscs  1  ̂   diametro,  moniliformcs,  ramosi,  cellulis  brevibus, 
ovoideia,  penultima  quam  ultima  majore,  ad  3  ;u  diametro,  epithecium  hyalinum, 
KOH  addito  coccineum;   asci  42-48   x    (10-)  14-16  /i,  obtuse  elavati;   ascosporae 
octonae,  12-15  x  6-8  /a,  polaribiloculares,  cellulis  separatis,  uninucleatis,  ellipsoidcae, 
liyalinae. i 

Thallus  dwarf-fruticose  or  growing  over  other  lichens  and 
mosses,  lobes  slender,  sparingly  branched,  torulose  or  some- 

what flattened,  rarely  reaching  0.5  mm.  in  width,  scarlet,  below 
salmon  orange ;  cortex  10-15  p  thick,  of  isodiametric  cells,  the 
outermost  darkened;  algae  up  to  15  n  in  diameter,  protococcoid, 
scattered  in  the  thallus  below  the  upper  cortex  and  massed  in  a 
layer  20-30  p  thick  below  the  hypothecium;  medulla  about 
200-300  p  thick,  of  strands  of  hyphae  2-4  n  in  diameter,  fre- 

quently branched  in  a  loose  net,  denser  below  the  apothecium ; 
lower  cortex  identical  with  the  upper  cortex. 

Apothecia  up  to  1  mm.  in  diameter,  flattened  to  convex  with 
small  marsrin,  inrolled sessile  on  the 

lobes,  single  and  scattered ;  amphithecium  60-80  p  thick,  cortex 
and  medulla  continuous  with  those  of  the  thallus  and  of  the 
same  structure;  algae  scattered  in  the  medulla;  parathecium 
about  20  n  thick,  of  hyaline  hyphae  with  f  astigiately  branched 
tips ;  hypothecium  10  n,  yellowish,  of  compact  hyphae ;  thecium 
40-50  p  tall;  paraphyses  1  m  in  diameter,  branched,  almost 
moniliform,  cells  ovoid,  the  penultimate  usually  larger  than 
the  ultimate  which  are  up  to  3  |j  in  diameter,  epithecium  hyaline 
becoming  bright  rod  with  KOH;  asci  42-48  x  (10-)  14-16  p, 
bluntly  clavate,  8-spored;  ascospores  12-15  x  6-8  m,  polaribi- 
locular,  the  cells  separate  and  uninucleate,  ellipsoidal  to  some- 

what curved,  hyaline.  At  maturity  the  spoi-es  lie  free  in  the 
gelifiod  ascus,  but  when  young  with  a  distinct  protoplasmic  sac 

fa 

tied 

Growing  on  lichens  and  mosses  and  on  orthoclase-sericite- 
siderite  schist,  and  often  parasitized  by  Thelidium  Caloplacae. 
Marie  Byrd  Land:     Edsel  Ford  Raiige,  Skua  Gull  Peak,  P.  Siple  4-  S.  Corey 

7ZW-5,  type,  72W-G,  72W-14. 
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BUELLIACEAE 

Thallus  crustose  to  squamose,  simple  or  effigurate,  without 

rhizinae,  attached  to  the  substrate  by  the  hyphae  of  the  pro- 
thallus  or  the  medulla;  cortex  variable,  evanescent  in  some 

species;  algae  protococcoid ;  medulla  loosely  woven,  of  thin- 

walled  hyphae.  Apothecia  circular,  immersed  or  sessile,  le- 
cideine  or  lecanorine;  paraphyses  simple  or  branched;  asci 

normally  8-spored;  spores  smoke  gray  to  brown,  2-4-celled  or 
muriform,  few-celled  by  division  of  one  or  more  middle  cells, 

usually  with  a  thick  wall,  without  a  gelified  sheath  as  in 

Lecideaceae,  with  which  they  may  be  confused.    Spermatia 
short,  straight. 

KEY  TO  ANTARCTIC  GENERA 

Apothecia    lecideine   buellia 

Spores  2-celled,  occasionally  one-  or  three-celled. 
Thallus    not    effigurate   EuhnelUa 

Thallus   effigurate   Diploicia 

Spores  4-celled  or  few-celled,  muriform,  not  effigurate   Diploiomma 

Apothecia    lecanorine   RINODINA 

Hjpothecium  dark-colored;  spores  polarihilocular   Orcnlaria 

Hypothecium  hyaline. 

Spore-wall  thick. 
Lumen  of  spore  round  or  witli  rounded  angles   Eurinodina 

Spores     2-celled   Pachysporaria 

Spores    4-celled   Xonradia 

Lumen  of  spore  cordiform  or  blunt  corniform,  hyaline  until  late   

  Mischoblastia 

Spore-wall  thin,  no  isthmus;  spores  small,  2-celled. 
Thallus   uniform;    apothecia   immersed   Melanaspicilia 

Tliallus    effigurate   Beltraminm 

BUELLIA 

BuELLiA  DeNotaris,  Giorn.  Bot.  ItaL  11.  1^:  195.  1846. 
The  type  species  was  not  designated.  Of  the  three  species 

first  treated  B.  canescens  (Dicks.)  DNtrs.  may  be  eliminated 

as  it  belongs  in  sect.  Diploicia  which  is  sometimes  treated  as  a 

separate  genus.  Of  the  two  remaining  in  sect.  Eubuellia 

Clements  &  Shear  (Gen.  Fung.  323.  1931)   have  chosen  B. 

parasema  DNtrs. 

Thallus  crustose,  simple,  margins  sometimes  effigurate,  sel- 

dom squamulose,  attached  to  the  substrate  by  the  hyphae  of  the 
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medulla  or  prothallus,  without  true  rhizinae ;  with  a  f astigiate 
cortex  often  evanescent,  or  more  rarely  with  a  pseudoparen- 
chymatous  cortex;  algae  Protococcus;  medulla  of  reticulately 
woven  thin-walled  hyphae,  occasionally  sorediate.  Apothecia 
immersed,  appressed  or  sessile,  lecideine,  black,  without  algae ; 
hypothecium  usually  dark  or  carbonaceous ;  paraphyses  often 
capitate,  epithecium  dark;  asci  usually  8-spored;  ascospores 
brown  to  black,  ellipsoid  or  elongate,  2-4-celled  or  slightly 
muriform  from  division  of  the  middle  cells  (in  section  Diplo- 
tomma)  with  a  thick  wall  and  without  a  sheath  (distinction 
from  Rhizocarpon  of  the  Lecideaceae). 

Three  sections  are  commonly  recognized,  for  characters  of 
which  see  preceding  key.  This  genus  contains  the  largest  num- 

ber of  species  of  any  genus  found  in  the  Antarctic,  thirty-seven 
having  been  reported  from  the  Antarctic  Archipelago  and  ten 
from  South  Victoria  Land,  to  which  we  have  added  twelve  new 
ones  from  Marie  Byrd  Land  and  King  Edward  VII  Land,  and 
one  from  the  Queen  Maud  Mts.  in  South  Victoria  Land. 

KEY  TO  ANTARCTIC  SPECIES 

Spores  4-celIcd  to  few-celled  murifonn,  not  effigurate   Diplotomma 
A  Biiigle  species   B.  Siplei 

Spores  2-ceIled,  rarely  one-  or  three-celled^  not  effigurate   EuBiiELLiA 
Tliallus  some  shade  of  yellow. 

Thallus  yellowish  brown. 

Spores  17-25  p.   B.  isabellirui 
Spores  11-17.5  /i. 

Margin  digitate,  lacinulate;  paratheeium  30-40  fi;  thecium  70-80  (i. . . 
B.  radians 

Margin  confervoid;  paratheeium  thinner;  thecium  90-120  fi 
  B.  olivaceohrunnea 

Thallus  light  yellow. 

Spores  14-20  /t   B.  modesta 1 

Spores  10-14  ̂ . 

Non-assimilative  areolae  black;  apothecium  1  mm.;  hypothecium  fus- 
cous  B.   ailarensis 

Non-assimilative  areolae  absent;  apothecium  0.27  mm.;  hypothecium 
hyaline  or  liglit  brown   B,  pallida 

Non-assimilative  areolae  white;  apothe<!ium  0.56  mm   2?.  grisca 
Thallus  bright  yellow. 

Spores  15-20  /i   B.  Nelsoni 
Spores  over  20  /a. 

Apothecia  up  to  2  mm.  in  diameter   B.  aniso mcra 
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Apothecia  1  mm,  in  diameter. 
•       Thallus  areolate   --B.  cremea 

Thallus  granulosc  to  squamulose   B.  inordinata 

Apothecia  up  to  0.6  mm.  in  diameter   B.  citrella 

Spores  up  to  16  fi  long;  areolae  yellow. 

Tops  flat  with  black  margins   B.  flavoplana 

Tops  rounded,  margins  not  black, 

Apothecia  up  to  0.4  mm,  in  diameter,  aasimilative  areolae  up  to 
1  mm   B.  superba 

Apothecia  up  to  0,8  mm.;  assimilative  areolae  up  to  0.75  nun. . .  JB,  chrysea 

Apothecia  up  to  1  mm,;  assimilative  areolae  2-3  mm.,  1.5  mm.  high; 
thallus  with  small  black  sterile  areolae   B,  variahilis 

Apothecia  up  to  1.5  mm.;  assimilative  areolae  2-3  mm.,  0.25  mm, 

high ;  thallus  with  black  non-assimilative  margin,  rugose  to  con- 
fervoid   B,  tristis 

Thallus  of  some  other  color. 

Growing  over  soil  and  mosses. 

Thallus  pale  or  white;  ascospores  large   -B.  parasema 

Thallus  red-brown  or  darker;  ascospores  11-15  x  4.5-7  /x;  hypothecium 
dark  brown   B,   musdcola 

Saxicolous, 

Spores  more  than  30  ̂   long. 

Thallus  brownish  white;  warts  3-4  mm.  high   B.  suhpedicellata 

Thallus  pure  white ;  w^arts  much  smaller   B.  Goudieri 
Spores  less  than  30  fc  long. 

Hypothccium  hyaline. 
Spores  more  than  20  /i  long. 

Margin  of  non-assimilative  area  not  distinct;  thallus  1  mm.  thick 

  B.    coTispicua 

Margin  of  non-assimilative  area  black;  thallus  0.5  mm.  thick   

^  ̂   B,  melanostola 

Spores  less  than  20  ̂ , 
Thallus  mainly  confervoid. 

Assimilative  areolae  white;  apothecium  0.6  mm,;  spores  9-12 
X  5-7  ̂    B,  stellata 

Assimilative  areolae  olive  brown. 

Apothecium  0.25  mm.;  spores  12-14  x  8-10  (i.,.B.  pycnogonoides 

Apothecium  0.33  mm.;  spores  9-9.5  x  5.5-6.5  /*. ,  .5.  brunnesccns 

Thallus  of  small  white  separate  areolae;   spores  13-15  x  8-9  /i 

  B.    evanescens 

Thallus  of  stellate  white  radiating  strands;  spores  8-10  x  4-6  fx 

  B.   alhoradians 

Thallus  continuous  or  nearly  so. 

Thallus  white,  light  gray  or  brown,  areolate. 

Spores  16-20  X  5.5-7  fi   B.  B'wsseUii 

Spores  11-13(-16)  x  (8-)9-ll  fx   B,  dimorphota 

Spores  10-15.5  x  5.5-7  fi   B,  grisea 

Spores  8-9.5  X  4,5-6  ̂    B.  fioccosa 

■ 
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Thallus  and  apothecia  black. 

Assimilative   thallus    tuberculate    and    continuous,    showing 
little  non-assimilative  thallus;  spores  10-12  x  6-8  ̂ . . . . 

JB.  pernigra 

Assimilative  thallus  scattered,  tuberculate;  non-aasimilative 
thallus  well  developed,  continuous  or  reticulate  toward 

the  margin;  spores  8-10(-13)  x  5-6("7.5)  /x. .  .B.  dendritica 
Hypotheoium  brown. 

Margin  of  non-assimihativo  thallus  white   B.  latemarginata 
Margin  of  non-assimilative  thallus  b^o■v^^ush. 

Thallus  thick,  brown   ;   B.  augusta 
Thallus  tliin,  whitish   B.  protothalUna 

Margin  of  uon-assiiuilative  thallus  not  as  above. 
Margin  indistinct. 

Spores  less  than  16  fi  long. 
Thallus  thick,  maculate   *•.,.*   B.  frigida 
Thallus  thin. 

Thallus  continuous   B,  quercina 
Tliallus  not  continuous,  whitish   B.  albida 

Spores  16-28  /i. 
Thallus  white   B.  imperfecta 
Tliallus  brownish   B.  russa 
Tliallus  not  as  above, 

Apothecia  up  to  0.4  mm   B,  polych roa 

Apothecia  up  to  1  mm   B,  meJampoa 
Spores  up  to  28  /I   B.  dichromatina 

Margin  distinct. 
Margin  dendritic. 

Thallus  whitish. 

Spores  brown   B.  Gainii 
Spores  black. 

Margin  2-3  mm.  broad   B.  margarit ae 

Margin  5-6  mm.  broad   B.  TAouvillei 
Thallus  grayish. 

Spores  black   b.  Tuxenii 
Spores  brownish. 
Hypothecium  black   B.  caesiocinerescens 
Hypothecium  brownish. 

Thallus  up  to  0.8  mm.  thick   B,  perlata 
Thallus  up  to  1  mm.  thick   B.  endomelaena 

Margin  not  dendritic. 
Spores  over  20  /x  long. 

Spores  black   B.  Fetermanni 
Spores  not  black. 

Non-assimilative  margin  very  narrow   B,  acarosporoides 
Non-assimilative  margin  up  to  1  mm   B.  festivissima 

Spores  less  than  20  /i  long. 
Thallus  up  to  0.5  mm.  thick, 

Apothecia  up  to  1  mm,  in  diameter   B.  actinoloba 
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Apothecia  up  to  0.5  mm.  in  diameter   J5.  brdbantica 
Thallua  much  thinner. 

Thallug  dark  gray   B.  Charcoti 
Thallus  browniah   B.  Joannae 

BuELLiA  Siplei  Dodge  &  Baker,  sp.  nov. 

PL  60,  figs.  376-377 ;  pL  61,  figs.  378-380. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Mt.  Rea- 

Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  &  0.  D.  Stancliff  R-6. 
Thallus  inter  muscos  in  solo,  ineonspicuus,  albus  vel  brunnescens,  gelif  actus  made- 

f actus,  mollis,  crustosus  vol  granulosus;  cortex  superior  celluHg  faatigiatis,  superfieie 

subobscurascente ;  stratum  gonidiale  basale,  circa  160  fi  crassitudine,  algis  abun- 
dantibus  parvis,  ad  3  //  diametro;  medulla  350  fi  crassitudine,  liyphis  hyalinis,  circa 

2  /i  diametro,  laxe  reticulatimque  dispositis,  circum  algas  compactioribus;  cortex 

inferior  cortici  superiori  similis,  saepe  cum  cephalodiis  hypogenis  Eivulariaceis, 
ad  150  p.  crassitudine  sub  thallo  apotheciisque. 

Apothecia  ad  1.5  mm.  diametro,  plerumque  circa  0.45  mm.  diametro,  irrcgularia, 

applanata  vel  concava,  marginata,  subnitida,  grisea  vel  nigra,  rara;  parathecium 

20-30  fi  crassitudine,  pseudoparenchymaticum,  cellulis  ad  7  /*  diametro,  obscuria 
pachydermaticisque,  in  hypothecium  mergens;  hypothecium  ad  25  fi  crassitudine^ 
cellulis  obscure  brunncis  reticulatis  compactis;  thecium  ad  50  /x  altitudine; 

paraphyses  ad  0.75  /t  diametro,  graciles,  ramosi,  gelif acti,  apicibus  non  inflatis, 

hyalinis ;  epithecium  8-15  fi  crassitudine,  gelif  actum,  obscure  brunneum ;  asci 

38-47  X  11-15  fif  elongato-clavati  vel  maturitate  late-clavati,  apicibus  vaginatis; 

aacosporae  15-26  x  4-5  /x,  ovoideae  dein  elongatae,  2-8-cellulares,  frequenter  4- 
cellulares,  obscure  brunneae. 

^ 

Assimilative  areolae  over  areas  of  a  few  mm.  among  mosses 

on  soil  and  gravel,  inconspicuous,  white  to  brownish,  gelified 

when  moist,  soft,  crustose  to  granulose ;  upper  cortex  repre- 
sented by  scattered  fastigiate  cells  slightly  darkened  at  the 

outer  edges;  algal  layer  basal,  about  160  \i  thick,  cells  very 
numerous,  small,  up  to  3  p  in  diameter ;  medulla  350  \i  thick,  of 
loosely  reticulate  hyaline  hyphae  about  2  n  in  diameter,  more 
compact  about  the  algal  cells ;  basal  cortex  not  morphologically 

differentiated  from  the  upper  cortex,  consisting  of  a  few  scat- 
tered fastigiate  cells,  sometimes  with  extensive  hypogenous 

cephalodia  of  Rivularia,  up  to  150  m  thick,  below  the  thallus  and 
the  apothecia. 

Apothecia  up  to  1.5  mm.,  usually  about  0.45  mm.  in  diameter, 
irregular,  flat  to  concave,  margined,  somewhat  shining,  gray 

to  black,  not  numerous;  parathecium  20-30  \x  thick,  of  large 
dark  thick-walled  cells  up  to  7  m  in  diameter,  pseudoparen- 
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chymatous,  extending  evenly  about  the  apothecium  and  merg- 
ing with  the  hypothecium  below ;  hypothecium  up  to  25  [i  thick, 

of  small  dark  brown  cells,  reticulate,  compact,  thinning  later- 
ally to  merge  with  the  paratheclum;  thecium  about  50  |j  tall; 

paraphyses  about  0.75  \i  in  diameter,  slender,  branching,  not 
much  inflated  at  the  tips,  closely  united  in  a  gel,  hyaline,  not ih 

darkened  on  the  outside;  epithecium  &-15  p,  gelified,  dark 
brown;  asci  38-47  x  11-15  \i,  8-spored,  elongate-clavate,  becom- 

ing broadly  clavate  at  maturity,  gelified  sheath  prominent  over 

the  tip;  ascospores  15-26  x  4-5  p,  short-ovoid  at  first  becoming 
elongate  with  one  end  tapering,  divided  transversely  into  from 
2  to  8  (mostly  4)  cells,  dark  brown. 

On  soil  and  sericite-orthoclase  schist. 

Marie  Byrd  Land:  Edsel  Ford  Range,  Mt.  Eea-Cooper,  P.  Siple,  F,  A,  Wade, 

S.  Corey  4-  0.  7).  Standi ff  E'6,  type;  Lichen  Pe^^,  P.  Siple  ̂   S.  Corey  7S-7. 

BuELLiA  olivaceobninnea  Dodge  &  Baker,  sp.  nov. 

PL  58,  figs.  340-347. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 

Peak,  P.  Siple  d  8.  Corey  72W^15. 
Thallus  non  assimilang  1-3  x  0.5-2.5  cm.^  adpresaus,  marginatus,  aacpe  tenueseens, 

non  elevatus,  confervoidcus,  raro  albomaculatus,  cellulis  eniortuis  corticalibus,  con- 
tinuus,  niger;  cortex  superior  ad  30  /x,  cellulis  sphericis  non  anguTaribus;  medulla 
hypliis  reticulatis;  stratum  basale  cellulis  sphericis;  areolae  assimilantes  ad  0.5  mm., 
pustulares  aut  elongatae,  irregulares,  angulares  applanataeque,  raro  radiatim  dif- 

fractae,  gregariae,  sparsa^;  aut  etiam  singulae  in  area  central!,  obscure  olivaceo- 
brunneae  vel  citrino-rnvaej  cortex  superior  10-30  /a,  fastigiatus,  capitatus,  cellulis 
magnis  pachydermaticis  in  duobus  vel  tribus  stratis  evaneacentibus ;  stratum 

gonidiale  50  /x,  cellulis  ad  7  m  diametro;  medulla  100-150  /i,  reticulata;  stratum 
basale  10-30  /i,  cellulis  sphericis. 

Apothecia  ad  0.5  mm,  diametro,  circularia^  raro  angularia,  emarginata,  unmn  vel 
plura  in  qua  que  areola,  gregaria  vel  immersa,  sessilia,  nigra;  cortex  medullaque 

desunt;  hypotliecinm  50-100  /t  crassitudine  centro,  ad  margines  tenueseens,  ob- 
scurum,  reticulatum,  basi  subsolido;  thecium  90-120  /i  crassitudine;  paraphyses 

2-4  fXy  ramosi,  apicibus  non  inflatis,  obtusi,  cellulis  pachydermaticis  vaginatis,  epi- 
thecium 5-8  /x  crassitudine,  obscurum;  asci  (50-)  70-96  x   (14-)18-28  /i,  elungati, 

elavati,  vaginati;  ascosporae  octonae,  13-17,5  x  6-11  /x,  uniseptatae,  raro  a^eptatae, 
obtusae  vel  longiores  et  acutae,  constrictae,  obscurae. 

Non-assimilative  portions  covering  areas  1-3  x  0.5-2.5  cm. 
closely  applied  to  the  rock,  margin  distinct,  often  thinning  out, 
not  raised,  confervoid,  occasionally  with  whitish  patches  of 
dead  cortical  cells,  usually  continuous  and  making  a  conspicu- 
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ous  border,  black ;  upper  cortex  about  30  \i,  of  spherical  cells  not 

angled  by  pressure  but  making  a  compact  tissue ;  medulla  of 

similar  cells  in  a  very  loose  open  network ;  basal  layer  similar 
to  the  upper  cortex;  assimilative  areolae  up  to  0.50  mm., 

pustular  and  circular  in  outline  or  irregularly  elongate,  angu- 
lar and  flattened,  sometimes  radially  cracked,  often  showing  a 

thin  encrusting  black  layer  on  the  upper  surface  and  in  older 
collections  entirely  blackened,  massed  or  scattered  to  single 

in  central  portion,  dark  olive  brown  to  citrine  drab ;  upper  cor- 
tex 10-30  M  thick,  of  two  or  three  layers  of  thick-walled  cells 

which  disappear,  leaving  a  palisade  of  small  thin-walled,  com- 
pact cells  without  a  definite  outer  zone ;  algal  layer  50  p  thick, 

cells  up  to  7  M  in  diameter ;  medulla  100-150  m,  of  loose  hyphae 

in  a  definite  reticulate  arrangement ;  basal  layer  10-30  n,  simi- 
lar to  the  basal  layer  of  the  non-assimilative  portions. 

Apothecia  up  to  0.5  mm.,  usually  circular  in  outline,  some- 
times angled  by  mutual  pressure,  without  a  prominent  rim,  one 

to  several  on  an  assimilative  areola,  usually  gregarious,  sessile 

or  immersed ;  cortex  and  medulla  absent ;  parathecium  a  few 

differentiated  cells  merging  laterally  into  the  cortex  of  the 

thallus;  hypothecium  50-100  [i  thick  at  the  center,  thinning 
toward  the  parathecium,  dark,  of  close  reticulations,  almost 

solid  at  the  base ;  thecium  90-120  n  thick ;  paraphyses  2-4  \i, 
only  slightly  inflated  at  the  tips,  often  much  branched,  blunt 

with  a  dark  encrusting  layer  on  the  outer  surface,  cells  thick- 

walled,  sheath  conspicuous,  epithecium  5-8  |i  thick,  dark ;  asci 

(50_) 70-96  X  (14-)  18-28  m,  8-spored,  very  elongate-clavate, 
with  well-developed able  but 

from  the  same  collection  are  very  constant  despite  this  varia- 

tion) ;  ascospores  13-17.5  x  6-11  m,  2-celled  although  occasion- 
ally not  divided,  blunt  to  more  elongate  and  pointed  (variations 

occur  in  the  same  section),  constricted  at  the  septum  or  not, 
dark. 

On  coarse-grained  pink  granite,  quartzite,  and  dark  greenish- 
gray  slate. 

King  Edward  VII  Land  :  Rockefeller  Range,  Mt.  Helen  Washington,  P.  Siple, 

F.  A.  Wade,  S.  Corey  4-  0.  D.  Stancliff  HW-IS. 
Mabik  Byed  Lajjd:  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  Sr  S.  Corey 

7SW-7,  72W-15,  type,  7SW-16;  Mt.  Stancliff,  P.  Siple  4-  S.  Corey  72A-2. 
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BuELLiA  pallida  Dodge  &  Baker,  sp.  nov.  PL  56,  figs.  318-321. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Haines  Mts., 

P.  Siple  S  F.  A.  Wade  E-3. 

Areolae  assiinilantcs  sparsae  vel  gregariae,  ad  2-5  mm.  diametro,  irrcgulares, 
Bubpulvinatae,  ad  0.25  mm.  longitudine,  dilute  luteae  vel  albidae,  nigro-marginatae, 
cortex  ad  10  /x  erassitudine,  Lypliis  Lruuneis  magnis;  algae  sparsae;  medulla 
120-150  fi  craasitudine,  liy^jhis  laxe  implexis;  stratum  basale  circa  10  (j.  erassitudine, 
non  Tbene  cvolutum  obscurius  compactiusque. 

Apothecia  circa  0.27  mm.  diametro,  sessilia,  applanata  vol  concava,  marginata, 
,  nigra,  carbonacoa;  cortex  18-20  fi  erassitudine,  niger,  pseudoparencliymftticua ; 

parathecium  non  bene  cvolutum;  hypotheciuiu  40-50  n,  tenuescens  ct  cum  cortice 
concrescens,  hyalinum  vel  dilute  bninnescens;   thecium  circa  50-55  ̂    altitudine; 
paraphyses  1-1.5  n,  capitibua  circa  3  (i  diametro,  nigrescentibus,  ramosi  vel  non 
ramosi,  epithecium  circa  5  /i,  obscurum;  aaci  30-40  x  13-20  n,  late  clavati;  asco- 
sporae  (9-)  10-13  x  5-6.5  /t,  octonae,  uniseptatae,  rare  septo  constrictae,  obtusae, obscurae. 

Non-assimilative  portions  of  thallus  not  developed ;  assimi- 
lative areolae  scattered  or  gregarious,  covering  areas  up  to 

2-5  mm.,  irregular  in  outline,  somewhat  pulvinate,  up  to  0.25 
mm.  long,  pale  yellowish  to  white,  usually  black-margined; 
cortex  of  coarse  dark  hyphae  up  to  10  jj  thick ;  medulla  of  loose 

spongy  tissue,  120-150  [j;  algae  scattered;  basal  layer  about 
10  n  thick,  not  much  differentiated  from  the  medulla  but 
slightly  darker  and  more  compact. 

Apothecia  about  0.27  mm.  in  diameter,  circular,  sessile,  flat 
or  concave,  margined,  black,  carbonaceous,  rare;  cortex  18- 
20  M  thick,  black,  pseudoparenchymatous ;  medulla  about  35  \i 
thick  above  the  algae  which  gradually  die  out  in  the  center 
under  the  apothecium  and  persist  along  the  margin,  of  the 
same  texture  as  that  of  the  thallus;  parathecium  not  well 

differentiated ;  hypothecium  40-50  n  thick  in  the  center,  taper- 
ing laterally  until  it  merges  with  the  cortex,  hyaline  or  very 

pale  brown,  of  compact  periclinal  hyphae ;  thecium  about  50- 
55  n  tall ;  paraphyses  1-1.5  p,  expanding  to  heads  about  3  m  in 
diameter,  branched  or  unbranched,  epithecium  dark  brown, 

about  5  n  thick ;  asci  30-40  x  13-20  n,  8-spored,  short,  broadly 
clavate,  shortening  with  maturity  as  the  contents  swell ;  asco- 
sporos  (9-)  10-13  x  5-6.5  |j,  2-celled,  rarely  constricted  at  the 
septum,  mostly  blunt,  dark  brown. 
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On  pitted  sericite  schist,  brownish  with  iron. 

Marie  Byrd  Land:  Edsel  Ford  Eange,  Haines  Mts,,  P.  Siple  4-  F.  A.  Wade  E-S, 

tyi3e. 

BuELLiA  grisea  Dodge  &  Baker,  sp.  nov.   PL  59,  figs.  354^357. 

Type :  Marie  Byrd  Land,  Edsel  Ford  Range,  Haines  Mts., 

P.  Siple  S  F.  A.  Wade  H-1. 

Thallus  non  assiinilajis  ad  1.5  cm.  diametro^  radiatus,  saxicola,  lobatus,  griseus 

vel  albus,  marginibus  nigris;  cortex  fastigiatus,  cellulis  brunneis,  insuper  evanes- 
cens;  medulla  laxa,  cellulis  irregularibus ;  stratum  basale  pseudoparenchymaticum^ 

obscurum;  areolae  aasimilaiites  lobatae,  ad  1.75  mm.  diametro,  irregulares,  dicho- 

tome  ramosae,  marginibus  impendentibus^  radiatim  diffractae,  ad  centrum  thalli  dif- 

fusae  sparsaequc,  albae^  lutescentes  vel  griseae,  marginibus  dilutioribus]  cortex  fas- 

tigiatus,  in  apicibus  areolarum  evanescens;  stratum  gonidiale  60  /i,  coloniis  14-16  /x 

diametro,  sparsis,  protococcoideis;  medulla  35-40  /x  crassitudine,  hyphis  laxe  im- 
plexis;   stratum  basale  non  bene  evolutum,  cellulis  obscurioribus, 

Apothecia  ad  0.56  nun.  diametro,  irregulariter  hemispherica,  convexa,  sessilia 

singulaque  quoque  in  areolis,  sparsa,  nigra,  carbonacea;  cortex  cellulis  pachy- 

dermaticis,  pseudoparenchymatieus;  hypothecium  ad  50  /x  crassitudine,  non  tenues- 

cens;  paratheciiun  deest;  tliecium  00-70  m;  parapliyscs  1-1.5  fi,  apicibus  ad  2  fi, 

nigro-incrustatis;  asci  36-46  X  14-16  fi,  elongato-clavati,  vaginati;  ascosporae 

octonae,  uniseptataC;  10-13.5  x  5.5-7  /x,  brunneae. 

Non-assimilative  thallus  np  to  1.5  cm.  in  diameter,  radiate, 

saxicolous,  lobed,  gray  to  white,  margins  black ;  cortex  f astigi- 
ate,  of  dark  cells  thinning  out  over  the  tops  of  the  lobes; 
medulla  of  loose  irregular  hyphae;  basal  layer  represented  by 

scattered  dark  isodiametric  cells ;  assimilative  thallus  of  dis- 
tinct lobes  UD  to  1.75  mm.  across,  irresrular,  often  dichoto- 

m )usly  branched,  overhanging  at  the  margins,  radiately 

cracked,  becoming  diffused  and  scattered  toward  the  center, 

white  to  yellowish  or  gray,  margins  usually  lighter  in  color ; 

cortex  f astigiate,  breaking  away  over  the  tops  of  the  areolae ; 

algal  layer  60  [i,  colonies  14r-16  m,  scattered,  protococcoid ;  me- 
dulla  35-40  p  thick,  of  loosely  woven  hyphae ;  basal  layer  not 

well  developed,  occasionally  represented  by  a  few  dark  cells ; 

often  sterile,  but  thalline  characters  are  sufficient  for  identifi- 
cation. 

Apothecia  up  to  0.56  mm.  in  diameter,  irregularly  hemi- 
spheric, convex, black,  carbonaceous 

cortex  of  thick-walled  pseudoparenchyma ;  hypothecium 
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50  M  thick,  not  thinning;  parathecium  only  a  few  cells  or  not 

differentiated;  thecium  60-70  n;  paraphyses  1-1.5  m,  slightly 
expanded  up  to  2  n  at  the  tips  with  heavy  black  incrustations 
at  the  outer  edges,  unbranched  or  branched,  epithccium  about 

10  M,  dark ;  asci  36-46  x  14-16  \i,  elongate-clavate  with  a  sheath, 
8-spored;  ascospores  10-13.5  x  5.5-7  p,  with  or  without  a  con- 

striction at  the  septum,  blunt  or  slightly  tapering. 
On  sericite  schist,  biotite-sericite,  orthoclase-sericite  schist, 

brownish  with  iron. 

Marie  BTTti>  Land:  ILiinca  Mts.,  P.  Siple  4-  F.  A.  Wade  El,  type,  H-S;  Mt. 
Donald  Woodward,  P.  Siple,  F.  A.  Wade,  S.  Corey  4-  0.  I).  Stancliff  DW-5 ;  Garlana 
Hershey  Ridgo,  P.  Siple  4"  S.  Corey  5-2. 

BuELLiA  FLAvoPLANA  Darbishirc,  Brit.  Antarct.  [Terra  Nova] 
Exp.  Bot.  3:  38.  1923.  PI.  55,  figs.  297-302 ;  pi.  65,  fig.  424. 

Blustrations :  Darbishire,  Ihid.  p.  38,  /.  6;  pi.  1,  f.  3. 
Type :  South  Victoria  Land,  Cape  Adare,  British  Antarctic 

[Terra  Nova]  Expedition  in  British  Museum,  not  seen. 
Thallus  closely  applied  to  the  rock  substratum,  covering 

areas  0.5-2.5  cm.  in  diameter ;  non-assimilative  portion  carbo- 
naceous, black,  margin  determinate,  sometimes  as  much  as 

0.9  mm.  high  or  thinning  out  until  the  edges  are  distinctly  con- 
fervoid,  forming  a  continuous  layer  of  different  levels  but 
frequently  separating  into  strands  in  the  interior,  the  pillars 
flattened,  convex  or  concave,  even  conical,  50-500  \\  in  diameter, 
90-220  p  high,  often  capped  with  dead,  white  cortical  cells,  giv- 

ing the  whole  area  a  grayish  color  in  a  more  or  less  definite 
reticulate  pattern  in  contrast  to  the  pure  black  margin ;  upper 
cortex  20-75  n  thick,  of  the  fastigiate  type,  the  capitate  hyphal 
tips  forming  a  dark  pseudoparenchymatous  layer  two  or  three 
cells  deep,  merging  gradually  with  the  medulla;  over  the  pil- 

lars the  cortical  cells  die,  become  hyaline  and  no  longer  stain- 
ing with  the  usual  dyes;  medulla  of  loosely  woven  hyaline 

hyphae  2-3  \y  in  diameter ;  assimilative  areolae  0.65-1.35  mm. 
in  diameter  or  elongate  and  up  to  1.6  mm.  long,  those  sectioned 
290-1100  p  in  diameter,  90-400  |j  tall,  chartreuse  yellow  to  whit- 

ish, the  surface  decorticate  above,  hence  slightly  floccose,  flat- 
tened, scattered  or  so  closely  associated  that  they  become  angu- 
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lar  by  mutual  pressure  j  upper  cortex  continuous  with  that  of 

the  non-assimilative  portion,  extending  only  a  short  way  over 
the  edges  of  the  areolae  (when  young  the  cortical  rim  is  so  pro- 

nounced that  the  areolae  appear  immersed  in  the  thallus  and 
when  an  assimilative  areola  is  secondarily  divided  by  cracks, 
the  cortex  is  completely  lacking  in  the  cracks) ;  algal  layer 

30-40  n  thick,  cells  protococcoid,  mostly  in  vertical  rows, 
spherical,  7-8  n  in  diameter,  sheaths  up  to  14  y;  medulla  of 
loosely  associated  hyphae  continuous  with  that  of  the  non- 
assimilative  portion,  often  compactly  united  in  vertical  col- 

umns which  penetrate  the  algal  layer ;  basal  layer  10-15  \i  thick, 
less  distinct  than  the  upper  cortex,  of  a  few  rows  of  dark  cells 
densely  packed. 

Apothecia  scattered  or  gregarious,  convex  to  irregularly 
spherical  on  separate  pillars,  sometimes  almost  stalked,  usu- 

ally sessile  to  subsessile,  0.22-1.3  mm.  in  diameter,  commonly 
about  0.67  mm.,  convex  when  young  with  an  equatorial  fringe 
of  dead,  white  cortical  cells,  becoming  flattened,  usually  with  a 
conspicuous  margin,  sometimes  emarginate;  cortex  and  me- 
dulla  continuous  with  those  of  the  thallus  and  of  the  same  tex- 

ture; parathecium  not  differentiated;  hypothecium  of  dark 
closely  associated  cells,  about  40  [i  thick  at  the  center,  25  \i  at 

the  sides,  and  disappearing  upwards ;  thecium  60-90  n  thick ; 
paraphyses  2-4  \i  in  diameter,  branched  or  straight,  not  capi- 

tate, ending  in  a  dark  brown  epithecial  gel  8-10  jj  thick,  cells 
short,  thick-walled,  the  whole  gelified;  asci  elongate,  broadly 
clavate,  with  a  prominent  gelified  sheath,  8-spored,  45-55  x 
18-20  M ;  ascospores  dark,  2-celled  with  blunt  ends,  slightly 
constricted  at  the  septum,  sometimes  undivided  but  approxi- 

mately the  same  size,  10-16  x  7-9  n,  one  cell  of  the  spore  some- 
times exceeding  the  other  in  size. 

The  assimilative  areolae  are  easily  the  most  conspicuous 
part  of  this  lichen  for  they  contrast  strikingly  with  the  black 
thallus.  Darbishire  reported  no  apothecia  exceeding  1  mm,,  but 
several  larger  ones  were  found  in  these  collections. 

On  biotite-sericite  schist. 

Marie  Byrd  Land:  Edsel  Ford  Eange,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

Wade,  S.  Corey  ̂   0.  D.  Stancliff  DW-3,  DW-5. 
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BuELLiA  clirysea  Dodge  &  Baker,  sp.  nov. 

PI.  56,  figs.  308-311, 316-317. 
Type:    Marie  Byrd  Land.  Edsel  Ford  Range,   Mt.   Rca- t 

Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  D.  Stancliff  R-7. 
Thallus  apprcssus,  radians  2-4  mm.   (Ilanictro,   pars   non   assimilaiis   ad   150   p. 

ff^ 

as  sun 
diametro^    pustulares,    floccosae,    irregulares,    ' '  marguerite    yellow,  * '     angulatao, 
Bparsae   vel  gregariae;   cortex   fastigiatus^  cellulis  magnis  brunneis,  in  superfioio 
evanescens 

laxe 

Iiyphis  Lrunneis   majoribus;    stratum  basale   cellulis  parvis   brunneis   compactius 
8ed  plus  minuave  retieulatumj  ad  15  /x  frassitudine. 

Apothecia  ad  0.8  mm.  diamotro,  spheriea  convexave,  marginibus  subcrenulatis, 

sessilia,  nigra;  cortex  10-15  /i  crassitudine,  cellulis  magnis  fastigiatis;  hypothe<*.ium 
ad  150 /t  crassitudine,  obacurissinium,  cellulis  magnis  brunneis  reticulatim  dispositis; 

thecium  90-100  fi  crassitudine;  parapliyses  1-2  /i  crassitudine,  capitibua  ad  6  /x  dia- 

metro,  ramosi,  apicibus  obscuris,  epitliecium  10-18  /x,  nigrum,  rugosum;  asci  45-65  X 

15-18  /x,  clnvatij  basi  longa  attenuataque;  ascosporae  10-12  x  5.5-7  fij  octonat^  uni- 
septatae,  obtusae  vel  subacutae,  brunncae. 

Thallus  closely  attached,  spreading  more  or  less  radiately 

over  areas  of  2-4  mm. ;  non-asslmilativo  portion  up  to  150  p 
thick,  black,  dull,  cortex  and  medulla  not  morphologically  dif- 

ferentiated but  external  layers  black,  hyaline  within,  continu- 
ous or  dissected  and  reticulate  especially  in  younger  stages; 

assimilative  areolae  up  to  0.75  mm.  in  diameter,  pustular,  floe- 
cose,  irregular,  marguerite  yellow,  angled  by  pressure  when 
close  together,  scattered  or  gregarious;  upper  cortex  not  well 
defined  except  at  the  margins  of  the  areolae,  f  astigiate,  of  large 
dark  cells  not  covering  the  surface  of  the  areolae  which  is 
amorphous;  algal  colonies  scattered  through  the  middle  and 
basal  portion  of  the  medulla,  of  reticulate  loosely  woven  hyphae 
(below   the   apothecia   darker   and  coarse) ;   basal   layer   of 
            

X 

slightly  darkened  cells,  small,  rather  compact  although  more 
or  less  reticulate,  up  to  15  |j. 

Apothecia  up  to  0.8  mm.,  spherical,  convex,  with  a  distinct 
margin  sometimes  slightly  crenulate,  sessile,  black,  dull ;  cortex 
10-15  |j  thick,  of  large  fastigiate  cells ;  hypothecium  up  to  150  p 
thick,  very  dark,  of  coarse  brown  cells  in  a  close  reticulum; 

thecium  90-100  \i  tall ;  paraphyses  1-2  |j  in  diameter,  expand- 

/ 
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ing  to  heads  up  to  6  p  in  diameter,  usually  branched,  the  outer 

surfaces  of  the  apices  darkened,  epithecium  10-18  m,  black  and 

rugose ;  asci  45-65  x  15-18  [i,  8-spored,  especially  long  and  slen- 

der, clavate,  and  expanded  above,  the  base  remaining  attenu- 

ate ;  ascospores  10-12  x  5.5-7  m,  2-celled,  not  always  constricted 
at  the  septum,  blunt  to  somewhat  pointed,  dark. 

On  coarse-errained 
Wade 

S.  Corey  ̂   0.  D.  Stancliff  E-7,  type. 

BuELLiA  muscicola  Dodge  &  Baker,  sp.  nov. 

PL  59,  figs.  348-353. 
Type :  King  Edward  VII  Land,  Rockefeller  Mts.,  Mt.  Helen 

Washington,  P.  Siple,  F.  A.  Wade,  S.  Corey  &  0.  D.  Stancliff 

HW-2,  HW-10. 
Thallus  non  assiniilans  1.75  x  0.7  cm.,  conspicuus,  tenuiter  dendritiee  ramosus, 

brunneus  vel  nieer,  marflfinibus  funiculorum  principali 
ranus 

cellulis  interis  nonnumquain  hyalinis;  areolae  assimilantes  ad  0.33  mm.,  pallidae  vel 
onflueiitiam 

thaUi laxe 

ad  75  K  diametro,  spherici,  obscuri,  numerosi,  sparsi  vel  gregarii,  cellulis  bruimeia 

pseudoparenchymaticis. 
diametro 

oiiacea 

cortex  ad  20  ijl,  bene  evolutus,  cellulis  magnis  brunneis;  hypotliecium  20-50  ii,  ob- ram 

7-8  capitibus  in  quoque  paraphyse,  cellulis  5  /i  diametro,  brunneis,  epithecium  ad 

10/1,  obscurum,  asperum;  asci  31-50(-57)  X  14-17  (i,  clavati,  vaginati;  ascosporae 

octonae,  11-15  (-17)  x  4.5-7  ti,  uniseptatae,  non  eonstrictae,  acutae,  disticha*  juven- 
tute,  dein  irregulares. 

Non-assimilative  portion  1.75  x  0.7  cm.,  on  rocks  or  soil 

among  mosses,  conspicuous  but  very  slender,  branched,  spread- 

ing, dark  reddish  brown  to  black,  the  edges  of  the  main  strands 

roughened  by  short  side  branches,  of  dark  irregular  cells ;  cor- 

tex and  medulla  not  differentiated,  but  the  inner  cells  some- 

times hyaline ;  the  assimilative  areolae  up  to  0.33  mm.,  pale  to 

red  brown,  pustular,  gelified,  especially  abundant  and  promi- 
nent at  the  confluence  of  the  non-assimilative  branches,  gre- r 

s-arious  or  scattered :  cortex  soon  evanescent ;  algal  layer  proto- 
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coccoid,  about  60  n  thick  in  the  middle  of  the  thallus,  cells  about 
4  p  in  diameter;  medulla  of  loosely  woven  hyphae  somewhat 
more  developed  and  more  compact  under  the  apothecia;  lower 
cortex  not  differentiated;  asexual  reproduction  on  the  non- 
assimilative  portions  of  the  thallus  by  bulbils  up  to  75  m  in  di- 

ameter, spherical,  dark,  numerous,  scattered  or  in  groups, 
pseudoparench}Tnatous,  of  dark  cells. 

Apothecia  up  to  0.57  mm.  in  diameter,  flattened  to  almost 
spherical,  sometimes  marginate,  usually  convex,  sessile  to  sub- 
stipitate,  scattered  or  gregarious,  black,  carbonaceous;  cortex 
up  to  20  [1  thick,  well  developed,  of  large  dark  cells ;  hypothe- 
ci^ni  20-50  m,  dark  brown,  parathecium  not  differentiated 
although  a  few  cells  can  be  traced  from  the  margin  of  the  liypo- 
thecium  to  the  cortex;  thecium  up  to  80  m;  paraphyses  1.5-2  m, 
much  branched,  the  larger  expanded,  heads  arranged  in  a 
group  of  7-8  suggesting  a  candelabrum,  individual  heads  about 
5  M  in  diameter,  the  walls  darkened  with  a  brown  cap,  epithe- 
cium  up  to  10  11,  dark,  rough;  asci  31-50(-57)  x  14-17  n,  8- 
spored,  clavate,  with  a  gelified  sheath ;  ascospores  11-15  (-17)  x 
4.5-7  M,  2-celled,  not  constricted,  pointed,  nearly  distichous 
when  young,  irregularly  distributed  at  maturity. 

In  our  preliminary  study  of  this  material,  we  separated  that 
from  Marie  Byrd  Land  as  a  distinct  species,  since  it  differs 
in  longer,  narrower  asci  in  all  stages  of  development  and  in 
slightly  larger  spores  with  greater  development  of  the  non- 
assimilative  portions ;  but  without  a  more  precise  knowledge 
of  the  range  of  variation  from  a  study  of  more  material  than 
is  available,  we  are  inclined  to  regard  them  as  conspecific. 

On  soil,  quartz  crystals,  and  sericite-orthoclase  schist. 
King  Edward  VII  Land:  Eockofeller  Mts.,  Mt.  Helen  Washington,  P.  Siple, 

F.  A.  Wade,  S.  Corey  #  0.  T).  StancUff  HW-3,  niV-7,  EW-10,  type. 
Marie  Byrd  Land:  Edsol  Ford  Range,  Ilainos  Mts.,  P.  Siplc  #  F.  A.  Wade 

H-S;  Skua  Gull  Peak,  P.  Siplc  4-  S.  Corey  7;.^W-9,  72W-13 ;  Lichen  Peak,  P.  Siple 
4-  S.  Corey  73-1. 

BuELLiA  stellata  Bodge  &  Baker,  sp.  nov. 
PI.  55,  fig.  303;  pi.  56,  figs.  304-307. 

Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Haines  Mts., 
P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  D.  StancUff  DW-3. 
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Thallus  parvus,  appressus,  saxicola;  pars  non  assimilans  radians  ex  partibus 

assimilantibus  vel  apotlieciis^  funiculosa,  cellulis  nigris  vel  in  funiculis  magis  evo- 

lutis  etiani  cellulis  medullaribus  laxis;  areolae  assimilantcs  ad  0.33  mm,,  hemi- 

sphericae  vel  elongatae,  applanatae,  singulae  vel  binae  ternaeve,  albae  vel  sordidae, 

lateribus  nigresceiitibus  per  extensionem  cellularum  corticarum  nigrarum  ex  fu- 

niculis; cortex  ad  5  /i  crassitudine,  cellulis  brunneis  nigrisve,  insuper  strato  cel- 
lularum hyalinarum  emortuarum  teetus;  stratum  gonidiale  ad  40  /x  crassitudine, 

cellulis  in  coloniis  plus  niinusve  sphericis,  subangularibus,  4r-6  /x  diametro;  me- 
dulla circa  60  a  crassitudine,  spongiosa,  hyphis  verticalibug  laxissime  intertextis; 

latera  stratumque  basale,  cellulis  plus  minusve  isodiametricis,  insuper  in   cortice 
mergentibus. 

Apothecia  ad  0.6  mm,  diametro,  circularia,  applanata  vel  subdepreasa,  sub- 
marginata,  sessilia  vel  in  areolas  assimilantes  immersa,  omnino  areolae  tegentia 

aut  saepe  annulum  album  equatorialem  reliquentia,  singula,  ̂ ig^a-,  carbonacea; 

cortex  medullaque  non  evoluta;  hypotbecium  hyalinum  vel  subbrunnoum,  15-22  /x 

crassitudine,  lateraliter  tcnuescens;  thecium  50-70  /i  altitudine;  paraphyses  1-1.5  ̂ , 
apicibus  1.5-2.5  fi  diametro,  recti  vel  ramosi  ad  apices,  epitbccium  5-7  fx  crassitu- 

dine, obscurum,  KOH  viridescens;  asci  36-46  x  12-16.5  /x,  obtuse  clavati;  asco- 
sporae  octonao,  9-12  x  5-7  /i,  obscure  brunneae,  obtusae,  uniseptatae,  ad  septum 
constrictae. 

Thallus  very  small  and  firmly  attached  to  rock ;  non-assimila- 
tive portion  dull  black,  thinly  effused,  radiating  in  a  stellate  pat- 
tern from  either  assimilative  areolae  or  apothecia,  composed 

of  simple  strands  of  black  cells,  or  in  thicker  better-developed 
areas  with  loose  medullar  cells  in  addition;  assimilative  are- 

olae up  to  0.33  mm.,  subhemispherical  to  elongate,  flattened, 
usually  single  or  two  or  three  in  a  group,  white  or  dingy,  sides 
more  or  less  blackened  by  the  extension  of  the  black  cortical 

cells  from  the  non-assimilative  regions ;  upper  cortex  about  5  \x 
thick,  sometimes  of  dark  brown  or  black  fastigiate  cells,  above 
which  is  frequently  a  layer  of  dead  colorless  cells ;  algal  layer 

up  to  40  p  thick,  cells  arranged  in  more  or  less  spherical  colo- 
nies, somewhat  angular,  4^6  p  in  diameter ;  medulla  about  60  \x 

thick,  spongy,  of  loosely  woven  hyphae  predominantly  verti- 
cal ;  sides  and  basal  layer  of  dark  more  or  less  isodiametric  cells 

merging  into  the  fastigiate  cortex  above. 
Apothecia  up  to  0.6  mm.,  circular  in  outline,  flattened  or 

slightly  depressed  with  a  slight  rim,  sessile  upon  or  sunk  in 
the  assimilative  areolae,  usually  covering  them  completely 
although  often  leaving  an  equatorial  white  rim,  usually  single, 

black,  carbonaceous;  cortex  and  medulla  not  developed;  hypo- 
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thecium  hyaline  or  faintly  tinged  with  pale  brown,  15-22  p 
thick,  thinning  laterally;  thecium  50-70  p  thick;  paraphyses 
1-1.5  p  in  diameter,  expanding  to  1.5-2.5  p  at  the  tips,  straight 
or  rarely  branched  near  the  tips,  the  ends  sometimes  darkened 
by  a  heavier  encrusting  layer  on  the  outer  surfaces,  epithecium 

5-7  M  thick,  dark,  giving  a  faint  greenish  reaction  with  KOH; 
asci  36-46  x  12-16.5  n,  bluntly  clavate,  8-spored;  ascospores 
9-12  X  5-7  Mj  dark  brown,  two-celled,  blunt,  somewhat  con- 

stricted at  the  septum. 

On  coarse-grained  gray  granite,  granodiorite,  sericite- 
orthoclase  schist,  biotite-sericite,  and  orthoclase-sericite- 
siderite  schist. 

Maeie  Bttld  Land:  Edsol  Ford  Rango,  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

Wade,  S.  Corey  4-  0.  D.  StancUff  BW-S,  type,  T)W-5;  Ilainos  Mts.,  P.  SipU  ̂   P.  A. 
Wade  B-2;  Mt.  Rt^a-Cooper,  P.  ̂ iple,  F.  A.  Wade,  S.  Corey  ̂   0.  7).  StancUf  R-7 ; 
Cliester  Mts.,  P.  Siple  4-  S.  Corey  97A'4;  Lichon  Peak,  P.  Siple  4-  S.  Corey  7S. 

BuELLiA  brunnescens  Dodge  &  Baker,  sp.  nov. 

PL  56,  figs.  312-315. 
Type:    Marie  Byrd  Land,  Edsel  Ford  Range,   Mt.  Rea- 

Cooper,  P.  Siple,  F.  A.  Wade,  S.  Corey  S  0.  D.  StancUff  R-1. 

ThalluH  non  assimilans  tenuissimus,  stellatus,  niger  vcl  obscure  bninneus,  eel- 
lulls  internis  verticalibus  \nxe  implcxis,  exteris  isodiamctricis;  areolae  assimilantcs 
ad  0,45  mm,  diametro,  ellipsoideae  subsphericaove  subapplaaiatacque,  sparsae, 
olivaceo-brunneaje  vel  sordidae  vel  etiam  obscurissimao;  cortex  superior  super 
stratum  gonidiale  hyalinus,  strato  singulo  cellularuni  isodiametricarum,  lateralis 
niger,  una  vel  pluribus  stratis  cellularum  isodinnietricarum;  stratum  gonidiale  proto- 
coccoideum,  ad  30  /i  crassitudiiie,  coloniis  subBphericis  et  cellulis  singulis  j  medulla 

100-120  p.,  irrogulariter  laxe  contc'xtaj  stratum  baaale  20-30  /i  crassitudine,  ob- 
scurum,  pseudoparenchymaticum. 

Apothccia  ad  0.33  mm.,  aubspberica,  applanata,  scssilia,  imiuersa,  Tare  concava 
vel  marginata,  singula,  nigra;  cortex,  medulla  paratheciumque  desunt;  hypotbecium 

5-8  M  crassitudine,  byalinum  vel  subbrunneum;  thecium  50-65  fi  altitudinoj  para- 
physes 1-1.5  fx,  ramosi  vel  non  ramosi,  non  inflati,  apieibus  callosisj  epithecium 

5  fi  crassitudine;  asci  43-48  x  12-14  /t,  ehmgati,  clavati,  vaginati;  aacosporae  oc- 
tonae,  9-9.5  x  5.5-6.5  /t,  unisoptatae,  subr^onstrictae,  obtusae,  obscuriores. 

Thallus  extremely  delicate,  of  very  fine  straight  threads 
spreading  from  assimilative  areolae  or  apothecia,  black  or  dark 
brown,  not  differentiated  into  cortex  and  medulla,  the  internal 
cells  dark,  in  a  more  or  less  vertical,  looselv  woven  tissiip.  t.hp 
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outer  cells  pseudoparenchjTnatous ;  assimilative  areolae  up  to 

0.45  mm.  in  diameter,  ellipsoidal  or  subsplierical,  pustular  or 

more  or  less  flattened,  scattered,  olive  brown  or  dingy,  some- 
times very  dark ;  cortex  hyaline  over  algal  zone,  of  one  layer  of 

pseudoparenchjTnatous  cells,  lateral  cortex  of  one  or  more 

layers  of  pseudoparcnchymatous  cells;  algal  layer  protococ- 
coid,  up  to  30  [1  thick,  of  subspherical  colonies  and  single  cells ; 

medulla  100-120  n,  irregularly  and  loosely  woven ;  basal  layer 

20-30  M  thick,  of  dark  isodiametric  cells. 

Apothecia  up  to  0.33  mm.,  sessile  to  immersed,  subspherical, 

flattened  above,  occasionally  concave,  marginate,  mostly 

single,  black ;  cortex,  medulla,  and  parathecium  not  differenti- 

ated ;  hypothecium  5-8  \i  thick,  scant,  hyaline  or  faintly  brown- 

ish, not  thinning ;  thecium  50-65  \i  tall ;  paraphyses  1-1.5  n  at 
the  tip,  slender,  scarcely  inflated,  branched  or  straight,  tips 

with  a  small  cap,  epithecium  about  5  \i  thick ;  asci  43-48  x  12- 

14  M,  elongate-clavate  with  a  prominent  sheath,  8-spored; 

spores  9-9.5  x  5.5-6.5  n,  2-celled,  slightly  constricted  at  the  sep- 
tum, rather  blunt,  dark. 

On  coarse-grained  granite. 

Mabie  Byed  Land:  Edael  Ford  Range,  Mt.  Rea-Cooper,  P.  Siple,  F.  A.  Wade, 

S.  Corey  ̂   0.  D.  Stancliff  B-1,  type,  B-2. 

BuELLiA  alboradians  Dodge  &  Baker,  sp.  nov. 

PI.  56,  fig.  322;  pi.  57,  figs.  323-326. 
Type :  Marie  Byrd  Land,  Edsel  Ford  Eange,  Haines  Mts., 

P.  Siple  S  F.  A.  Wade  E-1. 

Thallus  atellatus,  parvus,  gregarius  in  areis  ad  2  cm.  diametro;  areolae  aasimi- 

lantes  ad  0.33  mm.,  albae,  fioccosae,  diffractae,  nigro-marginatae,  angulares,  ir- 

regulares,  api>lanatae,  parviores  ad  marginem  thalli,  ultimis  in  funiculos  tenues 

reticulatos  mcrgentibus;  cortex  superior  6-7  m  crassitudine,  capitati-fastigiatus, 

cellulis  splicricis,  brunnois,  3-4  /a  diametro^  evanescens  aut  degenerans;  stratum 

gonidiale  40-50  m,  coloniis  sphericis  ad  15  M,sparsis,  vaginatis,  cellulis  ad  7  /i;  me- 

evolutum 
cellulis  nigris  sparais. 

applanato raro  concava,  emarginata,  nigra,  sessilia,  sparsa;  cortex  niger,  ad  15  /x  crassitudine, 

pseudoparenchymaticusj  medulla  paullum  evoluta;  hypothecium  40-60  ̂ ,  hyalinum 

aut  sublutcum,  hyphis  periclinalibus  dense  contextum,  ad  marginem  tenuescens; 
narfl.nhvsfiR  1-3  u.  caDitibus  ad  5  a  diametro,  ramosi,  iuniores  non  ramosi,  apicibua 
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gelifactis,  cpithecium  8-15  n  crassitudiae,  obscnrius;   H«ci  36-50  x  13-18  (i,  late 4-6 

coiistrictae. 

Non-assimilative  portions  of  thallus  small  black  confervoid 
strands;  assimilative  areolae  up  to  0.33  mm.,  radiating  in  a 
stellate  pattern  over  small  areas  of  a  few  mm.,  or  scattered,  the 
entire  area  not  exceeding  2  cm.  in  diameter,  white,  rather  floc- 
cose,  crackled,  edged  with  black  toward  the  base,  the  individual 
areolae  angular,  irregular,  flattening  and  diminishing  in  size  at 
the  edges  where  the  marginal  segments  pass  into  thin  black 
strands,  reticulate  or  trailing ;  upper  cortex  6-7  \x  thick,  capi- 
tate-fastigiate,  cells  spherical,  3-4  m  in  diameter,  disappearing 
over  the  tops  of  the  assimilative  areolae ;  algal  layer  40-50  m, 
of  spherical  colonies  up  to  15  p  in  diameter,  sparingly  scattered 
with  broad  strands  of  medullary  tissue  between,  cells  up  to  7  n 
in  diameter,  with  broad  sheaths;  medulla  of  loosely  woven 
hyphae;  basal  layer  more  compact  but  not  differentiated, 
rarely  with  scattered  black  cells. 

Apothecia  up  to  0.5  mm.  in  diameter,  irregularly  hemispheric 
or  more  flattened  saucer-shaped,  rarely  concave,  without  a  dis- 

tinct rim,  black,  sessile,  scattered;  cortex  black,  up  to  15  p  thick, 
pseudoparenchymatous ;  medulla  slightly  developed ;  parathe- 
cium  not  differentiated ;  hypothecium  40-60  p  thick,  hyaline  or 
faintly  yellow,  of  densely  woven  periclinal  hyphae  thinning 
toward  the  margin ;  paraphyses  1-3  m,  expanding  to  heads  up 
to  5  p  in  diameter,  branched,  or  unbranched  especially  when 
young,  tips  with  thick  gelified  heads,  darker  at  the  outer  edges, 
epithecium  8-15  m  thick ;  asci  36-50  x  13-18  m,  broadly  clavate 
with  a  conspicuous  sheath,  8-spored;  ascospores  8-10(-12)  x 
4-6 (-8)  M,  2-celled,  only  slightly  if  at  all  constricted  at  the 
septum,  dark,  one  cell  sometimes  less  blunt  than  the  other,  or 
sometimes  non-septate  although  the  spore  is  as  large  as  the 
divided  spores. 

On  sericite  schist  and  sericite-orthoclase  schist,  brownish with  iron. 

type,  H-2,  H-S:  Lichen  Peak 

Wade 
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BuELLiA  Russellii  Dodge  &  Baker 
PL  60,  figs.  370 

Type :  South  Victoria  Land,  Queen  Maud  Mts.,  Durham  Mt. 

at  northeast  portal  of  Thorne  Glacier,  Q.  A,  BlacJchurn,  R.  S. 

Russell  Jr.  S  8.  D.  L.  Paine  QM-6(6). 
Thallus  1-2  cm.  diametro,  continuus,  tenuis,  gclifactus  madefactus,  granulosus 

vel  subareolatusj  albus;  cortex  deest,  superficies  paucis  cellulis  obscurloribus  pachy- 

dermaticisque  ant  strato  tenui  5-10  fi  crassitudine  cellularum  emortuarum  te<itus; 

stratum  gonidiale  paucis  coloniis  in  parte  supexiore  thalli  sparsis,  cellulis  ad  15  ix 

diametro;  medulla  ad  350  ̂ x  crassitudine,  hyphis  ad  4  /i  diametro,  ramosis,  laxe 

retieulatimque  dispositis ;  stratum  basale  non  evolutum. 

Apothocia  0.25  mm.  diametro,  sessilia,  pauca,  sparsa,  convexa,  emarginata,  nigra, 

earbonacea;  paratliecium  non  evolutum;  liypotliecium  circa  20  m  crassitudine,  hya- I 

linum,  compactum;  tlieeium  50-55  /x  altitudine;  paraphyses  1  /x  diametro,  capitibus 

brunneis,  ad  4  /£  diametro,  ad  apices  ramosi,  septati,  vaginati,  epitliecium  5-8  /x, 
obscurum;  asei  55-57  x  18-20  /i,  elongati,  clavati,  maturitate  latiorcs,  vagina  non 

prominens;  ascosporae  octonae,  16-20  X  5.5-7.0  ̂ ,  bieellulares,  ad  septa  non  con- 
strictae,  ellipsoideae  vel  naviculares  vel  subcurvatae,  obscure  brunneae,  juventute 

duobus  cellulis  sporae  isthmo  angusto  conjunctis. 

Non-assimilative  portions  absent;  assimilative  portion  1-2 
cm.  in  diameter,  continuous,  thin,  gelified  when  moist,  surface 
uneven,  rather  granulose  to  somewhat  areolate,  white;  upper 
cortex  lacking,  the  outer  surface  with  occasional  darker  and 

heavier-walled  cells  or  with  a  thin  layer  of  dead  cells,  5-10  \i 
thick ;  algal  layer  restricted  to  a  few  colonies  in  the  upper  parts 
of  the  thallus,  cells  up  to  15  m  in  diameter ;  medulla  up  to  350  p 

thick,  of  freely  branched  hyphae  4  m  in  diameter,  loosely 
and  reticulately  arranged;  lower  cortex  not  differentiated, 

although  the  hyphae  are  sometimes  more  densely  arranged  in 
the  surface  regions  as  well  as  about  the  algae. 

Apothecia  small,  up  to  0.25  mm.  in  diameter,  sessile,  few, 

scattered,  convex  without  a  margin,  black,  carbonaceous ;  para- 
thecium  not  differentiated ;  hypothecium  about  20  \i  thick,  hya- 

line, not  differentiated  from  the  medulla  beyond  its  greater 

compactness,  laterally  merging  with  the  margin;  thecium 

50-55  [1  high ;  paraphyses  1  p  in  diameter,  expanding  to  large 
dark  brown  heads  4  p  or  more  in  diameter,  freely  branched  near 

the  tips,  septate,  with  a  gelified  sheath,  epithecium  5-8  p,  dark ; 
asci  55-57  x  18-20  [i,  8-spored,  elongate-clavate,  more  broadly 
so  at  maturity  when  distended  by  spores,  sheath  not  especially 
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prominent,  although  appearing  in  younger  stages  than  in  other 
species ;  ascospores  16-20  x  5.5-7  n,  2-celled,  not  constricted  at 
the  septum,  ellipsoidal  and  navicular  or  slightly  curved,  dark 
brown.  In  young  spores  a  narrow  canal  can  often  be  seen  con- 

necting the  two  cells. 

On  white  quartz  crystals  and  dark  brownish  gray  schist. 
King  Edward  VII  Land:  Rockefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple, 

F.  A.  Wade,  S.  Corey  4-  0.  D.  Stariclif  HW-11. 
South  Victoria  Land:  Queen  Maud  Mts.,  Durham  Mt.  at  northeast  portal  of 

Thorne  Glacier,  Q.  A.  Blackburn,  B.  S.  Eu^sell  Jr.  4-  S.  D.  L.  Paine  QM-6(6),  type. 

BuELLiA  floccosa  Dodge  &  Baker,  sp.  nov. 

PI.  57,  figs.  333-334;  pi.  58,  figs.  336-339. 
Type:  Marie  Byrd  Land,  Haines  Mts.,  P.  Siple  S  F.  A. 

Wade  n-2. 
Areolae  assimilantes  abundajitos  super  areas  ad  1.5  cm.  diamctro,  apprcssae, 

albao  vel  cremeac,  plus  nilnusvo  floccosae,  diffraetae,  irregularcs,  niarginibus  tenuoa- 
ccntibus,  subfimbriatis;  cortex  15  fi  crassitudinc,  capitati-fastigiatus,  cellulis  spliori- 
cis  pachyderniaticis  brunnels,  mox  evanescens;  stratum  gonidiale  coloniis  paueis 
sul)  cortice  spnrsis,  ad  20  }i  diametro^  uon  continuum;  medulla  100-200  /4  crassi- 
tudine,  funiculis  tenuissimis  verticalibus  ramosisque;  stratum  basale  non  bene 
evolutum,  cortici  superior!  subsimile. 

Apothecia  ad  0.3  mm,  diamctro,  plerumquo  multo  parviora,  convexa  vel  sub- 
depreasa,  raro  marginata,  eircularia,  applanata,  sparsa  vel  singula,  immersa,  nigra; 
parathecium  deest;  liypotheeium  ad  45  fx  crassitudine,  ad  marginem  tenuescens,  hya- 
linum,  byphis  periclinalibus;  thccium  ad  40  /i;  paraphyses  1  /t,  capitibua  2-4  /i, 
ramosi,  opithocum  circa  8  fx,  obacurum;  ascl  34-40  X  12.5-17  ̂ ,  clavati,  vaginati; 
ascosporae  8-9.5  x  4.5-6  m,  oetonae,  uniseptafae  raio  non-septatae,  subcoiistricti, 
obtusae,  obscurae. 

Non-assimilative  portion  not  differentiated;  assimilative 
areolae  abundant  over  areas  up  to  1.5  cm.,  closely  attached  to 
the  rock,  pure  white  to  cream  color,  more  or  less  floccose, 
cracked,  irregular,  margin  thinning  out,  becoming  fimbriate  in 
places ;  cortex  15  \x  thick,  capitate-f astigiate,  of  spherical  thick- 
walled  yellow-brown  cells ;  algae  protococcoid,  in  small  colo- 

nies up  to  20  M  in  diameter  just  below  the  cortex,  scant  and 
scattered;  medulla  100-200  m  thick,  of  extremely  delicate 
strands  of  fine  hyphae  more  or  less  vertical  and  branching; 
basal  layer  not  well  developed,  similar  to  the  upper  cortex. 

Apothecia  up  to  0,3  mm.  in  diameter  but  usually  much 
smaller,  convex  to  slisrhtly  depressed,  occasionally  with  a  mar- 
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gin,  circular,  scattered  or  single,  immersed,  dull  to  shiny; 

parathecium  absent ;  hypothccium  up  to  45  p  thick  in  the  center, 

thinning  laterally  and  merging  with  the  thalline  cortex,  hya- 
line, of  deeply  staining  periclinal  hyphae ;  thecium  about  40  \i 

tall;  paraphyses  1  p  in  diameter,  expanding  to  inflated  tips 

2-4  M,  usually  repeatedly  branched,  rarely  unbranched,  epi- 

thecium  about  8  m  thick,  dark ;  asci  8-spored,  34-40  x  12.5-17  m, 

clavate,  with  a  gelified  sheath;  ascospores  8-9.5  x  4.5-6  jj,  2- 
celled,  rarely  undivided,  slightly  constricted,  small,  blunt  and 
dark. 

On  sericite  schist,  brownish  with  iron. 

Marie  Byrd  Land:  Haines  Mts..  P.  Sivle  S-  F.  A.  Wade  H-S,  type,  H-1. 

BuELLiA  dendrltica  Dodge  &  Baker,  sp.  nov. 

PL  59,  figs.  358-362;  pi.  60,  figs.  363-364. 
Type :  King  Edward  VII  Land,  Rockefeller  Mts.,  Mt.  Helen 

Washington,  P.  Siple,  F.  A.  Wade,  8.  Corey  S  0.  D.  Stancliff 
nw-18. 

Thallus  5-8  mm.  diametro;  pars  non  assimilans  ad  50  fi  crassitudine,  appressa, 

saxicola,  plus  minusve  continua  vel  reticulata,  marginibus  fimbriatis  vel  dcndriticis, 

nonnumquam  paucis  funiculis  rugosls,  nigris;  cortex  cellulis  magnis  nigris;  me- 

dulla non  bene  evoluta,  cellulis  hyalinis;  stratum  baaale  a  cortice  non  distinctum; 

areolae  assimilantes  ad  0.6  mm.,  eirculares  vel  elongatae,  obscure  olivaceo-brunneae 
vel  nigrae  maturitate,  dilutiorca  juventute,  plus  minusve  puatulares,  paucae, 

sparsae;  cortex  ad  12  fi  crassitudine,  cellulis  fastigiatis,  continuus  insuper,  cum 

strato  cellularum  emortuarmn  ad  15  fi  crassitudine;  algae  protococcoideae,  abun- 

danter  per  areolas  distributae;  medulla  50  fj.  plusve  crassitudine,  hypliis  magnis 

reticulatim  implexis;  stratum  basale  10-15  /x,  pseudoparenchymaticum,  'brunneum. 
Apothecia  ad  0.33  mm.  diametro,  subspherica  vel  applanata,  nonnumquam  mar- 

ginibus cellularum  albidarum,  singula,  totam  areolam  tegentia,  nigra,  carbonacea; 

cortex  15  /j.  crassitudine,  cellulis  magnis  pachydermaticis,  cum  cortice  areolae  con- 

tinuus ;  hypothecium  20  /i  crassitudine,  non  tenuescens,  cellulis  leptodermaticis  com- 
pactum,  hyalinum  vel  dilute  brunneum;  thecium  ad  110  fi  altitudine;  paraphyses 

1  fi,  ramosi,  capitibus  3  fi,  epithccium  10  /j.,  rugosum,  KOH  virescens;  asci  35-53  X 

13-18  fi,  elongati,  clavati,  breviores  et  crassiores  maturitate;  sporae  octonae  (raro 

senae,  quaternae,  vel  binae,  dein  sporae  majores),  8-10 (-13)  x  5-6  (-7.5)  /i,  uni- 

septatae,  subconstrictae,  subacutae  vel  obtusae,  brunneae. 

Thallus  covering  areas  5-8  mm.  in  diameter,  closely  attached 

to  the  rock ;  non-assimilative  areas  50  \i  thick,  more  or  less  con- 
tinuous but  sometimes  rather  open-reticulate,  margins  fimbri- 

ate or  dendritic,  or  sometimes  of  only  a  few  rugose  strands, 
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black ;  cortex  of  large  dark  cells  a  few  rows  in  extent ;  medulla 
not  differentiated  morphologically  but  composed  of  a  looser 
arrangement  of  hyaline  cells ;  basal  layer  not  distinct  from  the 
upper  cortex;  assimilative  areolae  up  to  0.6  mm.,  circular  to 
elongate,  dark  olive-brown  to  black  at  maturity,  much  lighter 
when  young,  more  or  less  pustular,  few  and  scattered;  cortex 
up  to  12  M  thick,  well  developed,  of  large  fastigiate  cells  con- 

tinuous over  the  top,  the  outer  surface  with  an  extensive  layer 
of  dead  cells  up  to  15  [i  thick;  algae  abundant,  scattered 
throughout  the  areolae ;  medulla  50  n  or  more  thick,  of  coarse 
hyphae  more  or  less  reticulately  woven;  basal  layer  10-15  p 
thick,  of  compact  brownish  pseudoparenchyma. 

Apothecia  up  to  0.33  mm.  in  diameter,  small,  subspherical  to 
flattened,  sometimes  with  a  faint  margin  of  whitish  cells, 
usually  single,  covering  the  whole  areola,  black,  carbonaceous ; 
cortex  15  p  thick,  of  thick-walled  dark  cells  continuous  with  the 
cortex  of  the  areola;  parathecium  of  a  few  cells  merging  with 
the  cortex;  hypothecium  about  20  p  thick,  an  even  layer  not 
tapering,  of  closely  united  thin-walled  cells,  hyaline  or  faintly 
tinged  brown;  thecium  up  to  110  p  thick;  paraphyses  tapering 
from  a  little  more  than  1  p  to  heads  3  p  or  more,  often  much 
branched  with  heads  in  clusters,  slightly  darkened  on  the  outer 
surfaces,  epithecium  about  10  p  thick,  rugose,  dark,  giving  a 
faint  greenish  reaction  with  KOH;  asci  35-53  x  13-18  p, 
elongate-clavate,  becoming  shorter  and  stouter  at  maturity 
when  the  spores  distend  them  appreciably,  8-spored  (but  oc- 

casionally 6-,  4-,  or  2-spored,  with  a  corresponding  increase  in 
size   of   the   ascospores) ;    ascospores   2-celled,   8-10(-13)    x 
5-6  (-7.5)  p,  somewhat  constricted  at  the  septum,  sometimes 
undivided,  slightly  pointed  or  blunt,  dark  brown. 

On  quartz  crystals,  leucogranite,  granodiorlte,  biotite  seri- 
cite,  and  dark  greenish  gray  slate. 

King  Edward  VII  Land:  Rockefeller  Mta.,  Mt.  Helen  Washington,  P.  Siple, 
F.  A.  Wade,  S.  Corey  4-  0.  T).  Staneliff  HW-IS,  type,  HW-9,  HW-ll  (sterile.) 

Marie  Ryrd  Land:  Edsel  Ford  Range,  Mt.  Rea-Cooper,  P.  Siple,  F.  A.  Wade,  S. 
Corey  4-  0.  D.  Standi^  E-1,  E-£,  E-7,  E-26-27  ;  Skua  Gull  Peak,  P.  Siple  #  S.  Corey 
72W-9,  7SW-11,  72-16  (in  close  association  with  Bucllia  albida) ;  Chester  Mts.,  P. Woodward.  P.  Siple.  F.  A.  Wade 

0.  Z>.  Stancliff  DW-5. 
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BuELLiA  FRiGiDA  Darbishire,  Brit.  Nat.  Antarct.  [Discovery] 
Exp.  Nat.  Hist.  5:  Lichenes,  7.  1910. 

PI.  57,  figs.  327-332,  335 ;  pi.  65,  fig.  427. 
Illustrations:  Darbishire,  Ibid.  pi.  1,  f.  4;  Brit.  Antarct. 

[Terra  Nova]  Exp.  Bot.  3:  pi.  1,  f.  5,  6. 

Type :  South  Victoria  Land,  Granite  Harbor,  McMurdo  Bay, 
British  National  Antarctic  [Discovery]  Expedition. 

Thallus  well  developed,  up  to  7  cm.  in  diameter ;  non-assimi- 
lative portion  black,  carbonaceous,  thick,  overhanging  at  the 

margins,  or  the  smaller  parts  thinning  out,  the  whole  forming 

a  distinct  zone  5-7.5  mm.  wide,  not  differentiated  into  assimila- 
tive and  non-assimilative  portions,  inside  the  black  margin 

white  flakes  with  a  few  black  edges  basally,  more  diffused  cen- 
trally until  often  quite  scattered,  radiately  cracked,  the  areolae 

irregular  and  angular;  upper  cortex  6-7  p  thick,  capitate- 
fastigiate,  but  appearing  as  a  single  layer  of  dark  thick-walled 

isodiametric  cells,  the  hyphae  bearing  them  thicker-walled  but 
not  otherwise  differentiated  from  those  of  the  algal  and  medul- 

lary layers  ;  algal  layer  variable  in  thickness,  protococcoid,  cells 

small,  4-7  n ;  medulla  variable  in  thickness,  of  loosely  woven 
thin-walled  hyphae  somewhat  vertically  arranged ;  basal  layer 

brownish,  about  15  m,  of  compact  dark  brown,  more  or  less  iso- 
diametric cells  elongating  upwards  and  merging  with  the 

medullary  hyphae. 

Apothecia  carbonaceous,  somewhat  shiny,  sessile  or  sub- 
sessile  on  the  white  assimilative  areolae,  flat  to  convex  and 

almost  spherical,  up  to  0.75  mm.  in  diameter,  with  or  without 
a  rim,  sometimes  with  an  equatorial  white  cortical  remnant 

[those  sectioned  measure  120-205  p  tall  and  410-650  p  in  di- 
ameter] ;  cortex  15-17  |i  thick,  a  palisade  of  isodiametric  cells ; 

medulla  of  vertical  brown  hyphae  loosely  woven  and  extending 

to  the  basal  layer;  parathecium  not  differentiated;  hypothe- 

cium  brown,  30-80  n  in  the  center,  tapering  to  2-8  n  at  the  mar- 
gin and  merging  with  the  cortical  cells,  pseudoparenchyma- 

tous,  with  a  tendency  to  periclinal  arrangement ;  thecium  90- 
110  [1  tall;  paraphyses  50-60  x  2  n,  branched  or  unbranched, 
septate,  when  young  scarcely  expanded,  when  mature  the  walls 
thickened,  expanding  to  a  large  apical  head  4  p  in  diameter. 
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darkened  at  the  surf ace^  tapering  slightly  below  the  head ;  asci 

short,  bluntly  clavate,  with  a  well-developed  sheath,  8-spored, 
36-46  X  14.5-17  n;  ascospores  dark,  2-celled,  blunt,  rarely  or 
only  slightly  constricted,  sometimes  undivided,  9-13  x  5-8  p. 

Oil  sericite-orthoclase  schist  and  granodiorite. 

Marie  Byrd  Land:  Edsel  Ford  Raiigc,  Lichen  Peak,  P.  Siple  4"  S.  Corey  73-11; 

Chester  Mta.,  P.  Siple  4^  S.  Corey  97A-4. 

BuELLiA  albida  Dodge  &  Baker,  sp.  nov.  PI.  60,  figs.  365-369. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 

Peak,  P.  Siple  S  S.  Corey  72W11,  growing  with  Buellia 
dendritica. 

Pars  non  assimilans  parva,  funiculis  tenuibus  hypharum  nigrarum,  reticulata  vol 
irregulariter  radians,  saxicola;  cortex  medullaque  non  evoluta;  areolae  asaimilantes 

ad  0.67  nun,  dianietro,  irregulares,  applanatae  vel  puatulares,  molliasimae  niade- 
factao,  albidae,  sparsae,  non  continuae ;  cortex  non  evolutua,  ainorpluia ;  algae 

magnae^  sparsae,  non  abundantes;  medulla  ad  75  /x  crassitudine,  laxissime  implexa, 
circum  algas  bene  evoluta;  stratum  basale  ad  20  fn  crassitudine,  cellulis  parvis 
brunneie  compactum. 

Apothccia  ad  0.35  mm.  diametro,  subspherica,  coniea  Iieniisphericave,  sessilia, 

singula,  totas  areolae  tegentia  vel  annuluni  cellularuui  cortiealium  emortuai'um 
©quatorlaliter  reliquentia,  sparaa,  singula  raro  plura  in  quaque  areola,  nigra;  cor- 

tex paucis  cellulis  brunneis;  h3T)othecium  ad  45  /*  crassitudine^  tenuescenSj  obscure 

brunnonm  reticulatim  subtus  densius  dispositis;  thccium  35  /i  altitudine;  para- 
physes  1.5  /x  diametro,  capitibus  obscuria,  ad  3  /x  diamotro,  ramosi  vel  non  ramosi, 

vaginati,  opitliecium  ad  5  /t;  asci  37-4G(-49)  x  13-16  /x,  elongati,  clavati,  vaginati; 
ascosporae  octonae,  abnormaliter  senao,  quaternae  vel  binae,  uniseptatae,  subacutae, 
subconatrictae,  brunneae,  11-14  X  5.5-7  [i. 

Non-assimilative  portion  extremely  scant,  consisting  of  a 
few  delicate  strands  of  black  hyphae,  reticulate  or  irregularly 
radiating,  usually  scarcely  discernible,  covering  areas  of  a 
few  mm.  on  the  rock ;  no  morphological  differentiation  of  cortex 
and  medulla;  assimilative  areolae  up  to  0*67  mm,  in  diameter, 
irregular  in  outline,  flat  to  pustular,  extremely  soft  when 
moistened,  whitish,  scattered,  not  continuous ;  cortex  not  dis- 

tinct, almost  amorphous ;  medulla  up  to  75  \\  thick,  very  loose, 
best  developed  around  the  algae  which  are  large  but  not  abun- 

dant, near  the  outer  surfaces ;  basal  layer  up  to  20  \x  thick,  of 
dark  small  cells  compactly  arranged. 

Apothecia  up  to  0.35  mm.  in  diameter,  subspherical  to  conical 
or  hemispherical,  sessile  upon  the  areolae,  a  single  one  fre- 
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quently  covering  the  entire  areola  or  leaving  only  a  whitish 
equatorial  zone  of  dead  cortical  cells,  scattered,  usually  one  per 

areola,  sometimes  more,  black;  parathecium  scarcely  differ- 
entiated, consisting  of  a  few  cells  merging  laterally  with  the 

cortex  which  consists  of  a  few  scattered  dark  cells  at  the  mar- 

gin ;  hypothecium  up  to  45  p  at  the  center,  diminishing  laterally 

to  only  a  few  cells  at  the  margin,  dark  brown,  of  more  or  less 
reticulate  cells,  denser  at  the  base  than  just  below  the  thecium ; 
thecium  about  35  n  thick ;  paraphyses  1.5  n  wide,  expanding  to 

the  darkened  heads  up  to  3  p  in  diameter,  branched  or  un- 
branched,  sheath  prominent,  epithecium  about  5  \i,  dark ;  asci 

37-46  (-49)  X  13-16  n,  elongate,  clavate,  sheath  at  the  apex  espe- 
cially prominent,  usually  8-spored,  abnormally  with  6,  4,  or  2 

spores,  the  spores  correspondingly  larger ;  ascospores  11-14  x 
5.5-7  M,  2-celled,  ends  slightly  pointed,  slightly  constricted  at 
the  septum,  dark. 

Growing  with  Buellia  dendritica  on  sericite-orthoclase  schist 
and  on  sandy  loam. 

Marie  Byrd  Land:  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  ̂   S.  Corey 

7SW-10,  7SW-11,  type;  Mt.  Staneliff,  P.  Siple  4-  S.  Corey  72A-1;  Lichen  Peak, 

P.  Siple  4-  S.  Corey  73-1. 

EINODINA 

RiNODiNA  S.  F.  Gray,  Nat.  Arr.  Brit.  PI.  1:  448.  1821.  (pr. 

p.  min.) ;  Massalongo,  Ricerche  Auton.  Lich.  14.  1852. 
Lecanora  subg.  Rinodina  Ach.,  Syn.  Lich.  146.  1814. 

Dimelaena  Norm.,  Nyt  Mag.  Naturvidensk.  7:  231.  1853  (pr. 
mm 

Accad 

1851-2. 
Pleorinis  Clements,  Gen.  Fung.  84.  1909. 
Merorinis  Clements,  Gen.  Fung.  84.  1909. 
Dictyorinis  Clements,  Gen.  Fung.  84.  1909. 

The  type  species  was  not  designated.  Of  Gray's  species  all 
but  three,  R.  exigua,  R.  periclea,  and  R.  sophodes,  have  been 
transferred  elsewhere.  Acharius  had  included  R.  periclea  and 

R.  sophodes  in  his  subgenus.  When  Massalongo  gave  the 
genus  its  present  definition,  he  described  two  new  species  and 
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included  R.  oreina  and  R.  sopJiodes  from  Arcliarius'  sub- 
genus. Since  R.  oreina  is  the  type  of  Beltraminia,  and  since 

R.  sopJiodes  is  the  only  species  common  to  all  three  treatments, 
the  latter  may  be  taken  as  the  type.  Thus  it  will  conserve  the 
name  in  the  sense  it  has  been  almost  universally  used  since  it 
was  redefined  by  Massalongo.  Dimelaena  Norm,  was  based  on 
six  species  now  included  in  Physcia  and  on  four  species  in 
Rinodina.  As  it  is  antedated  by  either  genus,  a  consideration 
of  its  type  species  is  relatively  unimportant.  Berengeria  was 
proposed  shortly  after  Rinodina  was  redefined  by  Massalongo, 
and  contains  all  the  species  proposed  by  Massalongo,  including 
his  new  ones,  with  some  others.  It  was  early  abandoned  as  a 
synonym  of  Rinodina.  Pleorinis  was  based  on  R.  polyspora 
Th.  Fr.  Merorinis  was  based  on  R.  Conradi  Koerb.  and  is  avail- 

able if  the  subsection  Conradia  is  raised  to  generic  rank.  Die- 
iyorinis  was  based  on  R.  diplinthia  Nyl.  for  the  species  of  R. 
Eurinodina  subsect.  Conradia  with  muriform  spores. 

Thallus  crustose,  rarely  squamulose,  uniform  or  with  an 
eflSgurate  margin  (in  Beltraminia),  attached  to  the  substrate 
by  hyphae  of  the  prothallus  or  of  the  medulla,  without  rhizinae ; 
ccorticate,  or  with  a  fastigiate  cortex,  or  in  the  higher  forms 
with  a  palisade  of  pseudoparenchyma ;  algae  protococcoid ;  me- 

dulla of  loosely  woven  thin-walled  hyphae.  Apothecia  circular, 
immersed  or  sessile,  lecanorine,  but  in  some  species  with  the 
algae  early  disappearing  from  the  amphithecium ;  parathecium 
thin  or  absent;  epithecium  dark  or  black,  horny  or  pulverulent, 
usually  colored  purple  or  violet  with  KOH ;  hypothecium  hya- 

gelified 

dark ;  paraphyses  filiform,  seldom  forked,  mo 
T 

mally  8-spored 
tionally  up  to  24  spores ;  spores  smoke  gray,  brown,  or  black, 
2-4-celled,  wall  very  thick,  commonly  united  by  an  istlmms. 
Spermogonia  immersed  or  in  warts,  irregularly  flask-shaped; 
spermatia  small,  elongate,  straight. 
Malme  (Bih.  K.  Svensk.  Vetensk.  Akad.  Handl.  III.  28^:  7- 

15.  1902)  divided  the  genus  into  four  sections  and  subdivided 
the  section  Eurinodina  into  two  subsections  (for  characters 
see  p.  631).   Vainio  (Ark.  f.  Bot.  8^:  76-82.  1909)  proposed 
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Melanaspicilia  for  species  with  immersed  apothecia  which 
Zahlbruckner  has  placed  in  Eiirinodina.  This  entity  seems 
worthy  of  recognition  as  another  section  at  least.  Several  of 
the  other  sections  have  also  been  described  as  genera.  A  mono- 

graph of  the  genus  is  badly  needed-  Two  species  from  the  Ant- 
arctic Archipelago  belong  in  Beltraminia,  three  in  Melanaspi- 

cilia, and  two  besides  our  two  from  Marie  Byrd  Land  and  King 
Edward  VII  Land  belong  to  Eurinodina,  subsect.  Pachy- 
sporaria. 

KEY  TO  ANTAECTIC  SPECIES 

Thallus  effigurate;  spore  walls  thin,  not  polaribilocular   beltraminia 
Spores  18-20  x  8^10  /x;  apothecia  0.25  mm.;  thallus  3  mm.  thick   E,  crassa 
Spores  14-17  x  6.5-9  /x;  apothecia  0.5-1.3  mm.;  thaUus  0.5-0.6  mm   
  ■   -E.    PetermaTini 

Thallus  uniform;  spores  2-celIed. 
Apothecia  immersed ;   hypothecium   fuscous   melanaspicilia 

Parathecium  not  developed;  thallus  KOH-   E.  hypopoichila 
Parathecium   hyaline. 

Cortes  15-20  /i,  KOH  yellow,  rarely  reddening  in  the  center   B.  ditissima 
Cortes  20-40  m,  KOH  red   jfj.  erytJirodia 

Apothecia  sessile       surinodina  subsect.  pachysporakia 
Spores  11-13.5  x  6-8  /i;  apothecia  1.35  mm   E,  sordida 
Spores  20-28  x  8-13  /i. 

Cortex  30-40  ̂ ;  apothecia  1,20  p.;  paraphyscs  1  /i  in  diameter   
  B.    olivdceohmnnea 

Cortex  10  ̂ ;  apothecia  0.2-0.6  m;  parapliyses  3  ̂   E,  egentissima acca 
Spores  28-34  x  12-14  /i   ^^  ̂ ^^-y 

RmoDiNA  sordida  Dodge  &  Baker,  sp.  nov. 
PL  61,  figs.  387-392. 

Type:  Marie  Byrd  Land,  Ed^el  Ford  Range,   Skua  Gull 
Peak,  P.  Siple  S  S,  Corey  72W-6. 

Thallus  ad  3  cm.  diametro;  pars  iion  assimilans  parva,  nigra;  cortex  capitato- 
fastigiatus,  cellulis  hrunneis  pachydermaticis;  medulla  iion  bene  evoluta,  ccllulis 
hyalinis  vel  pallide  brunneis;  stratum  basale  cortici  simile;  areolae  assimilantea  ad 
1  mm,  diametro,  angulares,  diffractae,  continuae,  albae  vel  sordide  griseae,  niargini- 
bus  nigris;  cortex  fastigiatus,  lateribus  bene  cvolutus,  saope  cum  strato  conspicuo 
cellularum  emortuarum  tectus;  stratum  gouidiale  non  bene  evolutum,  algis  in  di- 
midio  superiore  sparsis;  algae  ad  IS  /a  diametro,  protococcoideae;  medulla  hjphig 
laxe  contcxta;  stratum  basale  cellularum  parvarum  obscurarum. 

an 

applanata,  marginata  vel  concava,  supcrficie  nonnumquam  diffracta,  sparsa  vel  con- 
am 
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Bpliericis  subhyalinis ;  stratum  gonidiale  cellulis  4-5  /i  diametro,  sparsis;  me<luna 

(leest;  liypothccium  ad  230  fi  crassitudine,  ad  marginem  tenueseons,  hyaliiiuni, 

cellulis  niinutis  compactum;  paratliocium  decst;  theeium  ad  70  ix  altum ;  paraphyses 

1  /I,  apipibus  2-5  ft,  diametro,  ramosi  sub  apicibus  vel  non  raniosi,  aeptati,  pachy- 

dcrmatici;  asoi  47-54-63  x  16-19  /x,  clavati,  vaginati,  maturitate  breviores;  sporae 

octonac,  11-13.5  X  6-8  /x,  uniseptatae,  subconstrictao,  obtusae  acutaeve,  brunneae. 

Thallus  up  to  3  em.  in  diameter;  non-assimilative  portion 

scant,  black,  dull;  cortex  capitate-fastigiate,  cells  brown  and 
thick-walled ;  medulla  not  differentiated  morpliologically,  cells 

hyaline  to  pale  brown;  basal  layer  similar  to  the  cortex;  as- 
similative areolae  up  to  1  mm.  in  diameter,  angular  by  deep 

cracks,  continuous,  white  to  dark  gray,  the  margins  frequently 

blackened;  cortex  fastigiate,  well  developed  laterally  and  in 

places  over  the  upper  surface,  often  with  a  conspicuous  zone 
of  dead  cortical  cells;  algal  layer  not  well  differentiated,  cells 

scattered  in  the  upper  half  of  the  thallus ;  algae  up  to  18  \i  in 

diameter,  protococcoid;  medulla  of  loosely  woven  hyphae; 

basal  layer  of  dark,  small,  closely  united  cells  merging  laterally 
with  the  fastigiate  cortex. 

Apothecia  up  to  1.35  mm.  in  diameter,  angular,  sinuous  or 

hemispherical,  convex,  flattened  with  a  faint  margin  or  um- 

bilicate,  surface  cracked,  scattered  or  closely  gregarious,  ses- 
sile on  the  areolae ;  amphithecium  100  p  thick ;  cortex  20  \\  thick, 

of  spherical  subhyaline  cells ;  gonidial  layer  of  scattered  cells 

4-5  \i  in  diameter;  no  medulla  or  parathecium;  hypothecium 

up  to  230  |j  thick,  thinning  toward  the  margin,  hyaline,  compact, 

of  small  cells ;  theeium  up  to  70  \x  thick;  paraphyses  1  p  expand- 

ing to  apices  2-5  jj,  branched  or  unbranched,  conspicuously  sep- 

tate, thick-walled,  the  outer  surfaces  of  the  heads  with  a  promi- 
nent dark  cap,  often  much  branched  near  the  top  forming  short 

clusters  of  branches  each  a  few  cells  long;  asci  8-sporod,  47- 
54r-63 developed 

mature  asci  shorter  and 

the  sac ;  ascospores  11-13.5  x  ̂ S  n,  2-celled,  slightly  constricted 
at  the  septum,  blunt  or  pointed,  dark  brown. 

On  orthoclase-sericite-siderite  schist. 

Marie  Byrd  Land:   Edsel  Ford  Eaiige,  Skua  Gull  Peak,  P.  Siple  4'  S.   Corey 

7gW-6,  type,  72W-13. 
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EiNODiNA  olivaceobrunnea  Dodge  &  Baker,  sp.  nov. 

PI.  61,  figs.  381-386. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Skua  Gull 

Peak,  P.  Siple  &  S.  Corey  72W-13. 
1 

Thallus  olivaceo-brunneus,  gelifa<*tus^  mollis;  cortex  30-40  jx,  pseudoparenchyma- 
ticus,  paullo  obscurus,  cum  strato  ccllularum  corticalium  emortuarum  tcctus;  me- 

dulla hj-phis  reticulatim  implexis;  stratum  basale  cortici  simile,  nonnumquam  ob- 
scurius,  raro  attenuatum,  in  funiculis  subrhizoideis. 

Apotliecia  ad  1,20  mm.  diametro,  irregularia,  angularia  vel  circulariaj  applanata, 
marginibus  crenulatis^  disco  uigro,  excipulo  pallide  olivaceo,  subsessilia;  cortex 

continuus  cum  ei  thalli;  stratum  gonidiale  55-60  /t  crassituditie,  ad  40  p.  sub  hypo- 
thecio  tenuescens,  cellulis  10-12  /x,  sine  vaginisj  paratliecium  20-25  ̂   crassitudine, 
hyalinum,  continuum  cum  Iivpotliecio,  non  cum  cortice  mergens;  hypothecium 

20-30  /t  crassitudine,  liyalinum,  pseudoparenchymatieum;  thoeium  100-120  ii  alti- 
tudine;  paraphyses  1  /a  diametro,  capitibus  palUde  brunneis,  2-3  /x,  ramosi,  vagina 
non  prominente,  epithecium  circa  10  >x  crassitudine,  pallide  brunneum,  gelif actum; 

asci  70-92  x  16-28  /x,  elongato-clavati,  apicibus  vaginatis;  ascosporae  octonae, 
22-28  X  10-13  /i,  uniseptatae,  rare  polaribiloculares  septoque  constrictae,  obscure 
brunneae. 

Assimilative  portion  of  thallus  spreading  among  loose 
gravel  and  mosses,  not  conspicuous,  olive  brown  to  black, 
rather  gelified,  soft;  cortex  30-40  p,  fastigiate,  pseudoparen- 
chymatous,  outer  cells  slightly  darkened,  frequently  with  a 
thick  layer  of  dead  cortical  cells  covering  the  outside ;  medulla 
of  loosely  and  reticulately  woven  hyphae ;  basal  layer  similar 
to  the  cortex,  occasionally  darker  or  attenuated  into  almost 
rhizoidal  strands  of  attachment. 

Apothecia  up  to  1.20  mm.  in  diameter,  irregular  in  shape,  an- 
gular to  circular,  flattened,  with  a  distinct,  often  somewhat 

crenulate  margin,  disc  black  with  a  white  to  pale  olive  exciple, 
subsessile ;  cortex  continuous  with  that  of  the  thallus  and  of  the 

same  structure ;  algal  layer  protococcoid,  55-60  p,  thinning  to 
40  M  under  the  hypothecium,  cells  10-12  \\,  without  the  thick 
sheaths ;  parathecium  20-25  \\  thick,  continuous  from  the  hypo- 

thecium, not  merging  with  the  cortex;  hypothecium  20-30  p 
thick,  dark,  pseudoparenchymatous ;  thecium  100-120  n  tall; 
paraphyses  1  p  in  diameter  expanding  to  pale  brown  heads 

2-3  p  in  diameter,  mostly  branched,  the  outer  surfaces  of  the 
lieads  with  a  narrow  darkened  rim,  sheath  not  prominent,  epi- 

thecium about  10  \x  thick,  pale  brown,  gelified;  asci  70-92  x 
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l()-28  |j,  8-spored,  broadening  at  maturity  but  elongate-clavate 
when  young  with  a  very  prominent  golified  sheath  at  the  tips ; 
ascospores  22-28  x  10-13  n,  2-colled,  sometimes  connected  by  a 
canal,  rarely  constricted  at  the  septum,  dark  brown. 

Growing  over  mosses  and  gravel  from  coarse-grained  pink 
granite. 

In  the  younger  areolae,  the  upper  cortex  consists  of  3-6 
layers  of  isodiametric  cells. 

Kmo  Edward  VII  Land:   Rockefeller  Mta.,   Mt.   Helen  Washington,  P.   Siple, 

F.  A.  Wade,  S.  Carry  4-  0.  J).  Stancliff  nW-2,  inV-6,  TIW-9,  HW-IS,  HW-13,  EW-18. 
Marie  Byrd  Land:   Edscl  Ford  Range,  Mt.  Rea-Cooper,  P.  Siple,  F.  A.  Wade,  S. 

Corey  ̂   0.  7),  Stnndiff  E-2,  B-4 ;  Skua  Gull  Peak,  T.  Siple  ̂   S.  Corey  72W-13, 
type. 

Physciaceae 

Thallus  foliose,  repeatedly  lobed,  more  rarely  subfruticose, 
usually  attached  to  the  substrate  by  rhizinae,  heteromerous, 
dorsiventral  or  radiate;  corticate;  with  Protococcus  algae. 
Apothecia  circular,  sessile,  lecideine  or  lecanorine ;  paraphyses 
simple;  asci  8-spored;  ascospores  brown,  2-celled,  rarely  4- 
celled,  or  by  the  formation  of  a  few  vertical  septa,  few-celled 
muriform  with  a  thickened  spore  wall.  Spermatia  short, 
straight. 

Only  sterile  specimens  referred  to  Physcia  have  been  found 
In  the  Antarctic. 

PHYSCIA 

Physcia  (Schreber)  Hampe  ap.  Furnrohr,  Naturh.  Topogr. 
Regensburg2:  249.  1839. 

Lichen  subgen.  Physcia  Schreber  in  Linne,  Gen.  PI.  ed.  8. 
768.  1791. 

t 

The  nomeiiclatorial  history  of  Physcia  and  the  correct  ap- 
plication of  the  name  is  difficult  to  trace  as  we  have  not  had 

access  to  all  the  pertinent  literature.  In  the  first  half  of  the 
nineteenth  century  the  name  was  applied  to  various  groups  of 
Parmeliacoae,  Teloschistaceae,  and  Physciaceae.  From  the 
synonymy  listed  in  Zahlbruckner,  Cat,  Lich.  Univ.  7:  577-704. 
1931,  apparently  the  first  combination  of  a  species  in  the  genus 
as  now  recognized  was  P.  hispida  (HofTm.)  Frege,  Deutsch. 
Bot.  Taschenbuch2:  169.  1812,  Hamiie  fap.  Furnrohr.  Naturh. 
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Topogr.  Regensburg  2:  249-250,  1839)  added  four  species  at 
present  recognized  in  this  genus.  By  1860  Nylander  and  Th,  M. 
Fries  described  the  genus  in  its  present  sense  except  for  more 
recent  segregates.  From  such  data  as  are  available,  the  type 

species  appears  to  be  P-  pulverulenfa  (Schreber)  Hampe,  the 
only  species  of  this  genus  described  by  Schreber,  or  P.  hispida 
(Hoffm.)  Frege.  Either  of  these  species  would  conserve  the 
name  in  the  sense  current  among  modern  lichenologists. 

Thallus  foliose,  appressed  or  ascending,  usually  attached  to 
the  substrate  by  rhizinae,  repeatedly  lobed,  laciniae  mostly 

slender;  upper  cortex  a  palisade  of  hyphae  forming  a  pseudo- 
parenchyma  ;  lower  cortex  of  periclinal  hyphae  not  greatly  dif- 

ferentiated from  the  medulla  (fastigiate  in  P.  fuscella  from 

Antarctica) ;  algae  Protococcus;  medulla  arachnoid,  of  thin- 

walled  periclinal  hyphae;  apothecia  circular,  sessile,  lecano- 
rine,  disc  brown  to  black,  nude  or  pruinose ;  paraphyses  simple, 
usually  septate ;  epithecium  not  colored  by  KOH ;  hypothecium 

hyaline  or  dark;  asci  8-spored;  ascospores  brown,  elongate  to 
ellipsoidal,  usually  2-celled,  rarely  4-celled  or  few-celled  muri- 
form,  wall  thickened;  spermogonia  immersed  or  slightly  pro- 

truding; spermatia  elongate  to  long-cylindric,  straight,  or  in  a 
few  species  filiform  and  curved. 

The  sections  are  separated  as  follows : 

Hypothecium  black;  spores  2-celled;  tropical  and  subtropical   dirinaria 
Hypothecium  hyaline. 

Spores    2-celled   eitphyscia 

Spores  few-celled  muriform;  New  Zealand   hyperphyscia 

For  key  to  Antarctic  species  see  p,  584. 

LICHEN  PARASITES 

Besides  the  possible  parasites  described  on  p.  525  as  Theli- 
dium  Caloplacae  and  T.  parvum^  the  following  species  has  been 
found  on  Parmelia. 

DiPLONAEviA  Parmeliae  Dodge  &  Baker,  sp.  nov. 

PL  62,  figs,  396-400. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,   Skua  Gull 

Peak,  P.  Siple  S  S.  Corey  72W-3. 
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Apotht'cifi  ad  150  fi  diametro,  fusca  nigra vc,  convcxa,  emarginata;  paratliccium 
10-15  /i  crassitudinc,  pscudoparenchymatioum,  obscurum ;  hypothccium  20  /a  cras- 
situdino,  bruimcum,  liyplua  dense  irregulariter  intertextis;  medulla  dilutior,  ccllulis 

breviLus  irregularibus,  2  X  i  fx;  tlieciuni  30-35  /i  altltudino;  paraphysw  1  X  1.5  /i, 
rectij  septati,  apicibus  expansis  obsouris  raniosis,  epitliocimn  10-15  fij  obscurum, 

rugosum;  asci  21-24  x  8-10  /t,  breviter  clavati,  vagina  tenui;  ascosporae  7-8  x 
2-2.5  /x,  octonac,  hyalinac,  vaginatae. 

Apothccia  up  to  150  m  in  diameter,  fuscous  to  black,  convex, 

cmarginate;  parathecium  10-15  p  thick,  pseudoparench^Tna- 
tons,  dark;  hypothecium  about  20  n  thick,  brownish,  of  irregu- 

larly and  densely  interwoven  hyphae;  medulla  of  the  same 

texture,  lighter,  of  short  irregular  cells  2  x  4  |j,  ending  irregu- 
larly in  the  host  tissue;  thecium  30-35  ̂ i  tall;  paraphyses 

1-1.5  |j,  straight,  septate,  the  tips  slightly  enlarged,  darkened, 
possibly  branched;  epithecium  10-15  p  thick,  dark,  rugose,  con- 

tinuous with  the  parathecium ;  asci  21-24  x  8-10  m,  short-clavate 
with  a  thin  sheath,  8-spored,  ascospores  7-8  x  2-2,5  p,  appar- 

ently 2-celled,  one  end  slightly  pointed,  the  other  more  blunt, 
hyaline  with  a  faint  halo. 

Parasitic  on  Parmelia  variolosa  Dodge  &  Baker. 

Marie  Bykd  Land:  Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  4"  S.  Corey 
7SW-3. 
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Explanation  of  Plate 

PLATE  38 

All  figures  except  the  habit  sketches  were  dnnvn  with  the  aid  of  an  Abbe  camera 
lucida.    Magnifications   are  given  for  each  figure. 
Figs.  1-5,     Thelidium  inaeqnale. 

Fig.     1.     Habit  sketch  of  perithecium  and  thallua.    x  104. 
Fig.     2.     Development  of  ascus  through  maturity,   x  1100. 
Fig.     3.     Mature  spores,   x  1100. 

Fig,     4.     Detail  of  gelatinous,  non-cellular  thallus,    x  434. 
Fig.     5,     External  view  of  the  apothecial  wall  cells,   x  434. 

Figs.  6-10.     Thelidium  Caloplacae. 
Fig.     6.     Development  of  ascnff  through  maturity.    X  1100. 
Fig.     7.     Section  of  perithecium  and  host.    X  218. 
Fig.     8.     Detail  of  cells  from  inner  wall  of  perithecium.    x  1100. 
Fig,     9.     Detail  of  cells  from  outer  wall  layers  of  the  perithecium.    x  1100. 
Fig.  10.     Mature  spores,   x  1100. 

Figs.  11-17,     Lecidea  capsulata. 
Fig.  11a.  Habit  sketch,  apothecia  with  marginal  rims;  from  Mt.  Eea,    x  65. 
Fig.  lib.  Habit  sketch,  apothecia  without  marginal  rims;   from  Mt.  Donald 

Woodward,   x  65. 

Fig.  12a.  Section  through  apothecium.    x  1100. 
Fig.  12b.  Section  through  thaJlus.    x  1100. 

Fig.  13.     Development  of  ascus  through  maturity,    x  1100. 
Fig.  14.     Paraphyses.    x  1100. 
Fig.  15.     Detail  of  cells  from  the  hypothecium.    x  1100. 
Fig,  16.     Mature  spores  from  various  collections  showing  variation  in  size  and 

shape.   X  1100. 

Fig.  17.     Hyphae  from  the  thallus  medulla,   X  1100. 
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Explanation  of  Plate 

PLATE  39 

Figs.  18-21.     Lecidea  Wadei. 

Fig.  18.     Section  through  apothoeiuni  nnd  thallus,  showing  amorphous  basal 
region  with  clumps  of  bacteria,   x  10-4. 

Fig,  19.     Development  of  ascus  through  maturity.    X  1100. 
Fig.  20.     Paraphysia.    x  1100. 
Fig.  21.     Mature  spores,    x  1100. 

Figs.  22-28.     Lecidea  Siplei. 
Fig.  22,     Habit  sketch  of  thallus  and  apotliecia.    x  20. 
Fig.  23.     Paraphyses.    x  1100. 

Fig.  24.  Development  of  aseus  tlirough  maturity.    X  1100. 
Fig.  25.  Section  through  apothecium  and  thallus.   x  35. 
Fig.  26.  Hyphae  from  the  reticulate  medulla  of  the  thallus. 
Fig.  27.  Mature  spores,   x  1100. 

Fig.  28.     Detail   of   cells   from    tlie   hypothecium    and    adjoining   filamentous 
medulla,    x  1100. 

x  1100. 
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Explanation  of  Plate 

PLATE  40 

Figs.  29-34.     Lecidea  CoreyL 
Fig.  29.     Section  through  apothecium  and  thallus.   x  55. 

Fig.  30.     Detail  of  hypothecial  cells  and  adjacent  medulla  with  thinner-walled 
cells.   X  1100. 

Fig.  31.     Paraphyses.    x  1100. 

Fig,  32.  Development  of  ascus  through  maturity,    x   1100. 
Fig.  33.  Mature  spores,    x  1100. 
Fig.  34.  Detail  of  mediiHar  hyphae.   x  1100. 

Figs,  35-38.  Lecidea  ecorticata. 
Fig.  35.  Section  through  apothecium  and  thallus.    x  55. 
Fig.  36.  Paraphyses.    x  1100. 

Fig,  37.  Development  of  ascus  through  maturity,   X  1100. 
Fig.  38.  Spores,  showing  variation  in  size  and  shape,   x  1100. 

Figs.  39-41.  Lecidea  ByrdiL 
Fig.  39»     Section  through  apothecium  and  thallus.    X  55. 
Fig,  40.     ParaphysiSj  the  head  unusually  expanded.    X  1100. 
Fig.  41.     Development  of  ascus  through  maturity,     x  1100. 
Fig.  41a.  Mature  spores.    X  1100. 

Fig.  42.  Lecidea  Staneliffi,   Section  through  apotliecium  and  thallus.   x  55, 
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Explanation  of  Plate 

PLATE  41 

Figs.  43-45.  Lecidca  Stancliffl. 
Fig.  43.  Dovolopinent  of  aaeus  through  maturity.    X  1100. 
Fig.  44.  Mature  spores.    X  1100. 

Fig.  45.  Paraphyais.    x  1100. 

Figs.  46-52.  Lecidca  cancriformis. 
Fig.  46.  Section  througli  apothecia  and  thallua.   X  35. 
Fig.  47.  Development  of  ascus  through  maturity,    x  1100 
Fig.  48.  Detail  of  cortex  of  the  thallus.   x  1100. 

Fig.  49.  Medullar  liyphae  from  the  thallua,    x  1100. 
Fig.  50.  Paraphyses.    x  1100. 

Fig.  51.  Detail  of  hypothccium.    x  1100. 
Fig.  52.  Mature  spores,    X  1100. 

Figs.  53-56.  Lecidea  BlacTchurnL 

Fig.  53.  Section  of  apothet»ium  and  thallus. 
Fig.  54.  Development  of  a.scus  througJi  maturity.    X  1100. 
Fig.  55.  Paraphysis.    x  1100. 
Fig.  56.  Mature  spores,    x  1100. 

Figs,  57-62.  Lecidea  Fainei. 
Fig,  57.  Detail  of  cortex  and  subcortical  thalline  tissues,    x  1100 
Fig.  58.  Detail  of  medullar  hyphae.   x  1100. 

Fig.  59.  Paraphysis.    x   1100. 

Fig.  60,  Development  of  ascus  tlirough  maturity,    x  1100. 
Fig.  61.  Mature  spores.    X  1100. 

Fig.  62.  Section  through  thallus  and  apothecia.    x  55. 

x  55. 
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Explanation  of  Plate 

PLATE  42 

Figs.  63-67.  Catillaria  foccosn. 
Fig.  63.  Habit  sketch  showing  tliallus  and  apotliecia,   x  24. 
Fig.  64.  Paraphasia,   x  1100. 
Fig.  65.  Development  of  ascus  tlirougli  maturity,    x  1100. 
Fig.  66.  Mature  spores,    x  1100. 
Fig.  67.  Section  througli  apothecia  and  thallus,    x  55. 

Figs,  68~7L  Catillaria  crcmca. 
Fig.  68.  Mature  apores.    x  1100, 
Fig.  69,  Development  of  aseus  through  maturity,    x  1100. 
Fig.  70.  Section  of  apotliecia  and  tliallus.   X  55. 
Fig.  71.  Paraphyscs.    x  1100. 

Figs.  72-77.  Catillaria  arachnoidca. 
Fig.   72.  Section  of  apothecia  and  thallua.    x  55. 
Fig.  73.  Paraphysis.    x  1100. 
Fig.  74.  Development  of  ascus  through  maturity,   x  1100. 
Fig.  75.  Detail  of  parathecium.    x  1100. 
Fig.   76a.  Detail  of  hyphae  from  sub-apothecial  region,    x  1100 
Fig.  76b.  Detail  of  hypliae  from  the  medulla  proper,    x  1100 
Fig.  77.  Mature  spores,    x  1100. 
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Explanation  of  Plate 

PLATE  43 

Figs.  78-83.  Catillaria  granulosa. 
Fig.  78.  Section  tlirougli  npothecium  and  tliallus.    x  104. 
Fig.  79.  Development  of  ascua  tlirough  maturity,    x  1100. 
Fig.  80.  Spores  in  varying  degrees  of  nuaturity.    X  1100. 
Fig.  81.  Detail  of  cells  from  the  region  adjacent  to  the  thecium.   x  1100. 
Pig.  82.  Paraphysis.    x  1100. 
Fig.  83.  Medullar  hypha.   x  1100. 

Figs.  84-87.  Catillaria  inconspicua. 
Fig.  84.  Development  of  ascus  through  maturity.    X  1100. 
Fig.  85.  Paraphyses.    X  1100. 

Fig.  86.  Section  through  apothecium  and  thallus,   x  55. 
Fig.  87.  Spores  in  varying  degrees  of  maturity,   x  1100. 

Figs,  88-93.  Ehi::ocarpo7i  flavn'm. 
Fig.  88,  Spores  from   different   sources   and   showing   variation   in   size   and 

shape.   X  1100. 

Fig.  89.  Section  through  an  apothecium.   x  35. 
Fig,  90.  Section  through  non-assimilative  areola.    X  104. 
Fig.  91.  Detail  of  non  iuislmilative  areola  from  base  to  upper  surface,    x  434, 

Fig.  92.  Habit   sketch  showing  non-assimilative   areas^  assimilative   areolae, 
and  apothecia.   x  17. 

Fig.  93. an 
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EXPLAI^ATION  OF  PlATB 

PLATE  44 

Figs.  94-97.     Hhisocarpon  flavum. 
Fig.     94a.  Development  of  aacus  through  maturity,    x  1100. 
Fig.     94b.  Extremely  attenuated  ascus.    X  1100. 
Fig.     95.     Paraphyses.    x  1100. 

Fig.     96.     Detail  of  medullar  hj-phae  from  assimilative  areola.    X  1100. 
Fig.     97.     Detail  of  basal  cortex  from  ai^slmilative  areola,   x  1100, 

Figs.  98-104.     Umbilicaria  rugoscu 
Fig,     98.     Mature  spores,    x  1100. 

Fig.     99.     Development  of  ascus  through  maturity,    x  1100. 
Pig,  100.     Paraphysis.    x  1100. 
Fig.  101.     Section  through  apothecium.    x  35. 
Fig.  102.     Detail  of  medullar  hyphae.    x  1100. 
Fig,  103.     Section  through  thallus.    x  35. 
Fig.  104.     Detail  of  upper  cortex  showing  extensive  decortication,    x  1100 

Figs.  105-106,     U 7nb ilicaria  patcriformis. 
Fig.  105.     Section  through  thallus.   x  55, 
Fig.  106.     Detail  of  medullar  hypha.    X  1100. 
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Explanation  of  Plate 

PLATE  45 

Figs.  107-110.     Umbilicaria  cerebriformis. 
Fig,  107.  Section  through  thallus,   x  35. 
Fig.  108.  Detail  of  medullar  liyphae.    x  1100. 
Fig.  109.  Detail  of  upper  cortex  with  decorticating  zone,   x  1100. 
Fig.  110.  Detail  of  basal  cortex,   x  1100. 

Figs.   111-121.     Umbilicaria  spongiosa. 
Fig.  111.  Section  of  thallus  with  spermagonium.    x  18. 
Fig.  112.  Section  tlirough  an  isidium.    x  55. 
Fig.  113,  Ooss-section  of  central  thallus  attachment,   x  18. 
Fig.  114,  Longitudinal-section  of  thallus  attachment,   x  18. 
Fig.  115.  Detail  of  cortex  from  rhizoid  margin,    x  1100. 
Fig.  116a.  Fibrous  hyphae  from  rhizoid.    X  1100. 
Fig.  11Gb.  Medullar  hyphae.   X  1100. 
Fig.  117.     Detail  of  upper  cortex,  x  1100. 
Fig.  118.     Detail  of  upper  cortex  with  es reme  decortication,    x  1100. 

Figs.  119a  and  b.     Spermatiophores.    x   1100. 
Fig.  120.     Spermatia.   X  1865. 

Fig.  121.  Detail  of  cells  from  outer  covering  of  spermagonium.   x  1100. 
Figs.  122-126.     Umbilicaria  cristata. 

Fig.  122.  Section  of  thallus.   x  55. 

Fig.  123.  Longitudinal-section  of  central  thallus  attachment.    X  18. 
Fig.  124.  Cross-section  of  central  thallus  attachment.   X  18. 
Fig.  125.     Cells  from  base  of  central  attachment  as  seen  in  longitudinal  view 

X  1100. 

Fig.  126,     Detail  of  upper  cortex,   x  434, 
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Explanation  of  Plate 

PLATE  46 

Figs.  127-132.     Sarcogync  angulosa. 
Fig.  127.     Habit  sketch  of  apotlioeia.    x  27, 
Fig.  12R.     Section  through  thallus  and  apothecium.    x  114. 
Fig,  129.     Development  of  ascus  through  niaturity,   x  1100. 
Fig.  130.     Paraphysis.   x  1100. 
Fig.  131a.  Cells  from  the  apex  of  the  parathecium.    x  1100. 
Fig.  131h.  Detail  of  hyphae  from  the  thallus  medulla,   x  1100. 

Fig,  132.     Mature  spores,    x  1100.   One  spore  from  developing  aacus  showing nuclear  condition,    x  1865. 

Figs.  133-138.     Sarcogyne  grisea. 
Fig.  133.     Section  through  apotliocium  and  tliallus.  X  55. 
Fig.  134.     Habit  sketch,    x  14. 
Fig,  135.     Paraphyses.   x  1100. 

Fig.  136.     Ascus  development  through  maturity,    x  1100. 
Fig.  137.     Mature  spores,    x  1865, 
Fig.  138.     Detail  of  ascus  showing  spore  at  very  base,   x  1100. 

Figs.  139-141.     Biatorella  arachnoidca. 

Fig.  139.  Development  of  ascua  through  maturity,    x  1100. 
Fig.  140.  Mature  spores,    x  1100. 
Fig.   141.  Paraphyses,    x  1100. 

Figs.  142-145,  Lecanora  carbonacca. 
Fig.  142.  Section  through  an  apothecium 
Fig.  143,  Paraphysis,    x  1100. 

and 

Fig.  144.     Development  of  ascus  through  maturity,   x  1100, 
Fig.  145.     Mature  spores,    x  1100. 
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Explanation  of  Plate 
PLATE  47 

Figs.  146-151.     Lecanora  Siplel 
Fig,  146.     Habit  sketch  of  apothccia  and  tliallus.    x  20. 
Fig.  147.     Mature  spores,   x  1100. 
Fig.  148.     Parapliyses.    x  1100. 
Fig.  149a,  Young  asci.   x  1100. 
Fig.  149b.  Older  asci.    x  1100. 
Fig.  150.     Section  through  apotheeium and  a  portion  of  thallus.    x  35 

Fig.  151.  Detail  of  fastigiate  thalline  margin,   x  1100. 
Figs.  152-156.     L04^nora  griseomarginata. 

Fig.  152.  Development  of  ascus  through  maturity,   x  1100. 
Fig.  153.  Paraphysis  with  a  gelatinous  head,    x  1100. 
Fig.  154.  Mature  spores,   x  1100. 
Fig.  155.  Habit  sketch  of  apothecia  and  thallus.  x  20. 
Fig.  156.  Section  through  apotheeium  and  thallus.    x  55. 

Figs.  157-160.     Lecanora  lilacina: 

Fig.  157.  Section  through  apotheeium  and  thallus  showing 
algae,  x  55. 

Fig.  158.  Development  of  ascus  through  maturity,   x  1100. 
Fig.  159.  Paraphysis.    x   1100. 
Fig.  160.  Mature  spores,   x  1100. 
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Explanation  of  Plate 

PLATE  48 

Figs.  161-166.     Lecanora  Ul^rinofii^^ca, 
Fig.  161.  Habit  sketch  of  thallus  with  apothecia.   x  20. 
Fig.  ]62.  Section  of  tliallus  and  apothecia.    x  55, 
Fig.  163.  Development  of  ascus  through  maturity,   x  1100. 
Fig,  164.  Parapliyses.   x  1100. 
Fig.  165.  Mature  spores,    x  1100. 
Fig.  166.     Detail  of  cells  from  tl 

X  1100. 

Figs.  167-171.     Lecanora  suhoUvacea. 

adjacent  to  the  apothecium. 

Fig.  167.     Habit  sketch  of  apothecia  and  thallus.   x  35. 
Fig,  168a.  Section  of  apothecium  and  thaJlus.    x  55. 
Fig.  168b.  Detail  of  thallus  margin,   x  1100. 
Figs.  169a  and Paraphyses.    x  1100. 
Fig.  170.  Development 
Fig.  171.  Mature  spores,    x  1100. 

Figs,  172-175,     Lecanora  fu^scobrunnca. 
Fig.  172.  Section  through  thallus  and  apothecia.    x  f55. 
Fig.  173.  Development  of  ascus  through  maturity,    x  1100, 
Fig.  174.  Parapliysis.    X  1100. 

Fig,  175.  Mature  spores,  some  ^vith  appendages,    x  1100. 
Figs.  176-178.     Canddariella  aliovircTis. 

Fig,  176.  Development  of  a^cus  through  maturity,    x  1100. 
Fig.  177.  Paraphyses.   x  1100. 
Fig.  178.  Mature  spores.    X  1100. 
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PLATE  49 

Figs.  179-180.     Canflelariella  albovirens. 
Fig.  179.     Habit  sketch  of  apothecia.   x  14. 
Fig.  180a.  Section  through  apotheeium  and  tballus.   x  35. 
Fig.  180b.  Portion   of  a  section  tliroiigh  an  apotheeium  to  show   especially 

well-devoloped  thalline  margin,    x  55. 
Figs.  181-191.     Candelariella   chrysea. 

Fig.  181.     Section  throueh  apothcciun] 
and 

Fig.  182.     Section  through  assimilative  areola,   x  55. 

Fig.  183a.  Algae    surrounded    by    parasitic    hyphae;    from    an    assimilative areola,   x  735. 

Fig.  183b.  Algae  and  hyphae  from  below  the  apotheeium.  x  1100. 
Fig.  184a,  Non-assimilative  thallua.   x  55. 
Fig.  184b.  Basal  cortex  of  non-asHimilative  tluillus.    x  434. 
Fig.  185.     Basal  cortex  of  assimilative  thallus.    x  735. 

Fig.  186.     Habit  sketch  of  assimilative  thallus  with  apothecia.  x  10, 
Fig.  187.     Paraphysis.    x  1100. 

Fig.  188.     Development  of  ascus  through  maturity,    x  1100. 
Fig.  189.     Mature  spores,    x  1100. 
Fig,  190.     Section  through  an  isidium.    X  177. 
Fig.  191,     Detail  of  medullar  hyphae.    x  434. 
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um.    X  104. 

plate  50 

Figs.  192-201.     ParmcHa  variolosa. 
Fig.  192.  Mature  spores,    x  1100. 
Fig.  193.  Development  of  ascua  through  mail 
Fig.  194.  Paraphysis.    X  1100. 
Fig.  195.  Section  of  thallus  Avitli  spemiagou 
Fig,  196.  Sperniatia.    y  1100. 

Fig.  197.  Detail  of  cells  from  spermagonium  wall,  x  1100. 
Fig.  198.  Section  through  apothecium  anJ  thallus,    x  55. 
Fig.  199,  Mature  spores,  x  1100. 
Fig.  200,  Detail  of  thallus  from  upper  tlirough  lower  surface,   x  434 
Fig.  201.  Detail  of  rhizoid.    x  434. 

Figs.  202-204.     Parmrlia  Coreyi. 
Fig.  202.  Section  of  tliallus  and  spormagonium.    x  55. 
Fig.  203.  Development  of  ascus  through  maturity,    x  1100. 
Fig.  204.  Paraphysis.    x  1100. 

Figs.  205-208.     ParmcUa  griseola. 
Fig.  205.  Detail  of  lower  cortex,    x  1100. 
Fig.  206.  Section  of  thallus.  x  55. 

Fig.  207.  Detail  of  cells  from  surface  of  rhizoid  inwards.    X  1100. 
Fig.  208.  Upper  cortex  and  medulla,   x  434. 
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PLATE  51 

Figs.  209-216.  Alectoria  antarciica. 
Fig.  209.  Habit  sketch,    x  6. 

Fig.  210.  Detail  of  thallus  ends  with  apothecia.   x  35. 
Fig.  211.  Section  of  apotheeium.    x  55. 
Fig.  212.  Development  of  ascus  through  maturity,   x  1100. 

Fig.  213.  Paraphysis.    x  1100.  ' Fig.  214.  Mature  spores,   x  1100, 
Fig.  215a.  Hypha  from  medulla.    X  1100. 
Fig.  215b.  Detail  of  cortex,    x  1100. 

Fig.  216.     Cross-section  of  thallus.   x  177. 
Figs.  217-222.     Usnea  antarciica. 

Fig.  217.     Hyphae  from  medulla,    x  1100. 

Fig.  218a.  Habit  sketch  of  radiate  thallus  with  alternate  dark  and  light  bands. 
X  2. 

Fig.  218b.  Habit  sketch  of  radiate  thallus  entirely  black  except  for  scattered 
yellow  floccose  pustules,    x  2. 

Fig.  219a.  Cross-section  of  thallus^  type  illustrated  in  fig.  218a.   x  104. 
Fig.  219b.  Cross-section  of  thallus,  type  illustrated  in  fig.  218b.   x  55. 
Fig.  220.     Detail  of  medulla  and  cortex  junction,   x  1100. 

Fig.  221.     Longitudinal-section  of  thallua,  type  fig.  218a,   x  18. 
Fig,  222.     Hyphae  from  chondroid  axis  in  longtitudinal  view.    X  1100. 

Figs.  223-225.     TJsnea  frigida. 
Fig.  223.     Habit  sketch,    x  3. 

Fig.  224.     Cross-section  of  thallus.    x  104, 

Fig.  225.     Detail  of  cells  from  central  ''stele''  to  cortex,   x  1100. 
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Explanation  of  Plate 

PLATE  52 

Figs.  226-229.  Protoblastenia  flava. 
Fig.  226.  Paraphyses.   x  1100. 

Fig.  227.  Development  of  aacus  through  maturity.    X   1100. 

Fig,  228.  Section  through  thallua  and  apotheeium.    x  55. 

Fig.  229.  Mature  spores,  x  1100. 

Figs.  230-238.  Protoblastenia  (mrea. 
Fig.  230.  Detail  of  decomposed  cortex  in  spermagonial  region.    X  1100. 

Fig.  231.  Detail  of  spemiagonium.    x  177. 

Fig.  232.  Spermatia.   x  1100. 
Fig.  233.  Paraphysis.    X   1100. 

Fig.  234.  Medullar  hyphae.  X  1100. 

Fig.  235.  Development  of  ascus  through  maturity,   x  1100. 

Fig.  236.  Mature  spores,    x  1100. 

Fig,  237.  Section  of  apothecia  and  thallus.   x  18. 
Fig.  238.  Marginal  cells,    x  1100. 

Figs.  239-245.  Protoblastenia  alba. 
Fig.  239.  Detail  of  marginal  parathecial  cells,   x  1100. 

Fig.  240.  Detail  of  marginal  thallus  cells,   x  1100. 

Fig.  241.  Mature  spores,   x  1100. 

Fig.  242.  Section  of  thallus  with  apotheeium,   x  55. 
Fig.  243.  Paraphysis.    X  1100. 

Fig.  244.  Development  of  ascus  through  maturity.    X  1100. 

Fig.  245.  Habit  sketch  of  thallus  and  apothecia  in  various  stages  of  develop- 
ment. X  14, 

Figs.  246-249.  Protoblastenia  citrinigricans. 
Fig.  246.  Section  through  apothecia  and  thallus.   x  35. 

Fig.  247.  Paraphysis.    x  1100. 

Fig.  248.  Dev('h)pment  of  ascus.    x  1100. 
Fig.  249.  Mature  spores,    x  1100. 
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aaiociated  basal  alcrae.    x  55, 

plate  53 

Figs.  250-254.     Blastenia  succhiea. 
Fig.  250.  Habit  sketch,   x  35. 

Fig,  251.  Section  through  apothecia  showing 
Fig.  252.  Paraphysis.  x  1100. 

Fig.  253.  Development  of  ascus  througli  maturity,   x  1100. 
Fig.  254,  Mature  spores  showing  variation  in  size  and  shape,   x  1100. 

Figs.  255-260.     Blastenia  grisea. 
Fig,  255.  Section  through  thallus  and  apothecium,    x  104. 
Fig.  256.  Paraphysis.    x  1100. 

Fig.  257.  Development  of  ascus  through  maturity.    X  1100, 
Fig.  258.  Mature  spore.    X  1100. 
Fig.  259,  Detail  from  upper  marginal  eortes 
Fig.  260.  Habit  sketch,    x  27. 

Figs.  261-266.     Kuttlingeria  rufa. 
Fig.  261.  Paraphysis.    x  1100. 
Fig.  262.  Development  of  ascus  through  maturity,    x  1100. 
Fig,  263.  Section  througli  thallus  and  apothecium.    x  55, 
Fig.  264.  Mature  spores,    x  1100. 
Fig.  265.  Medullar  hyphae.    x  1100. 
Fig,  266.  Development  of  spores  showing  nuclear-division 

thallus.   x  1100. 

preceding 

the  formation  of  the  mature  spore,  the  latter  with  two  distinct  ceUs,  each 
uninucleate.    X  1865. 

Fig,  267.     Kuttlingeria   riiiilaiui.    Section   through   thallus   lobe   and   apothecium. 
X  35, 



Ann.  Mo.  Box.  Gakd.,  Vol.  25,  1938 
Plate  53 

SECOND  BYRD  ANTARCTIC  EXPEDITION 



[Vol.  25,  1938] 
byb  ANNALS   OF   THE    MISSOURI   BOTANICAL   GAKDEN 

Explanation  of  Plate 

epithecium 

PLATE  54 

Figs.  268-270.     KuttUngcria  ruiilans. 
Fig.  268.     Paraphysis  and  crystals  from  the 
Fig.  269,     Mature  spores,   x  1100. 

Fig.  270.     Development  of  ascus  througli  maturity,   x  1100, 
Figs.  271-275.     Huea  flava. 

Fig.  271.     Paraphyses.    X  1100. 
Fig.  272.     Section  tlirougli  thallua  and  apothecium.  x  145. 
Fig.  273.     Mature  spores,   x  1100. 
Fig.  274.     Development  of  ascus  through  maturity,    x  1100. 
Pig.  275.     Detail  of  hyphae  from  medulla.    X  1100. 

Figs.  276-280.     PolycauXiona  pnhnnata. 
Fig.  276.     Paraphyses.    x  1100. 

Fig.  277.     Development  of  ajscus  through  maturity,   x  1100. 
Fig.  278.     Mattrre  spores,    x  1100. 
Fig.  279. Iiecium.    x  55. 

Fig.  280.  Detail  of  medullar  hypha.    x  1100. 
Figs,  281-286,  Polycauliona  sparsa. 

Fig.  281.  Detail  of  upper  cortex,    x  1100. 
Fig.  282.  Section  through  thallus  and  apothecium.   x  35, 
Fig.  283,  Mature  spore,   x  1100. 
Fig.  284.  Paraphysis.    x  1100. 

Fig.  285,  Development  of  ascus  through  maturity,    x  1100. 
Fig.  286.  Detail  of  medullar  hyphae.    x  1100. 

Figs.  287-289.  Gasparrinia  Siplei. 
Fig.  287,  Detail  of  lower  cortex,   x  1100. 
Fig,  288a  and  b.     Section   through    apothecia x  35. 

Fig.  289.  Detail  of  medullar  hyphae.    x  1100. 

and 



Ann.  Mo.  Bot.  Gakd.,  Vol.  25,  1938 Plate  54 

1937 

SECOND  BYRD  ANTARCTIC  EXPEDITION 



nriQ  [Vol.  25.  1938] 
Dy»  ANiN-ALS    OF    THE    MISSOURI   BOTANICAL    GARDEN 

Explanation  of  Plate 

PLATE  55 

Figs.  290-296.  Gasparrtnia  Siplei, 
Fig.  290.  Detail  of  cells  from  rliizoidal  attachment,   x  1100. 
Fig.  291,  Detail  of  upper  cortex  witli  decorticating  layers. 
Fig.  292.  Paraphyses.    x  1100. 
Fig.  293.  Habit  sketch,    x  14, 

Fig.  294.     Development  of  ascus  through  maturity,    x  1100, 
Fig.  295.     Mature  spores,   x  1100. 

and  assimilative  areola,    x  35 

Fig.  296.  Alga  from  thallus.   x  1865. 
Figs.  297-302.     Buellia  flavnplana. 

Fig.  297.  Se<ition  through  apothecium 
Fig.  298.  Section  through  non-assimilative  thallus.   x  35. 
Fig.  299.  Development  of  ascus  through  maturity,    x  1100. 
Fig.  300.  Paraphysis.    x  1100. 
Fig.  301.  Detail  of  non-assimilative  areola,   x  1100. 
Fig.  302.  Mature  spores,    x  1100, 

Fig.  303.     Buellia  stellata.    Habit  sketch,    x  25. 
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PLATE  56 

Figs.  304-307.     Buellia  stellata. 
Fig.  304.     Paraphyses.   x  1100. 
Figs.  305a  and  b.     Sections  througli  thalli  and  apotliecium.    x  104. 
Figs.  306a  and  b.     Mature  sporee  from  various  sources,    x  1100. 
Fig.  307.     Devolopnient  of  ascus  through  maturity.   X  1100. 

Figs.  308-311.     Buellia  chrysea. 
Fig.  308.  Detail  of  cells  from  inner  part  of  non-assimilative  thallus.  x  1100. 
Fig.  309.  Detail  of  cells  from  outer  surface  of  non-assimilative  thallus.  x  1100. 
Fig.  310.     Mature  spores,   x  1100. 

Fig.  311.     Section  through  non-assimilative,  assimilative  thalli,  and  apothe- cium.  X  55. 

Figs.  312-315.  Buellia  irunncsccns. 
Fig.  312.  Paraphysis.  x  1100. 

Fig.  313.     Development  of  aseus  through  maturity.   X  1100, 
Sections  throuerh  apothecium  and  assimilative  thallus.    x Figs.  314a  and  b. 

104. 

Fig.  315,  Mature  spores,   x  1100. 
Figs.  316-317.  Buellia  chrysea. 

Fig.  316.  Parapliysia,   x  1100. 
Fig.  317.  Development  of  ascus  througli  maturity,   x  1100. 

Figs.  318-321.     Buellia  paUida. 
Fig.  318.     Section  through  thai: 
Fig.  319.     Paraphysis.    x  1100. 

um.    X  104. fl 

Fig.  320.     Development  of  ascus  through  maturity,   x  1100. 
Fig.  321.     Mature  spores,   x  1100. 

Fig.  322,     Buellia  alboradians and 
« 
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Explanation  of  Plate 

PLATE  57 

Figa.  323-326.     Buellia  alhoradians. 
Fig.  323.  Habit  sketch,    x  35, 
Fig.  324.  Paraphysis,    x  1100. 

Fig.  325.  Development  of  ascTis  through  maturity,   x  1100. 
Fig.  326.  Mature  spores,   x  1100. 

Figs.  327-332.     BitrUia  frigida. 
Fig.  327.  Parapliyaes.    x  1100. 

Fig.  328,  Development  of  ascus  through  maturity,    x  1100. 
Fig.  329.  Section  through  assimilative  thallus.  x  55. 
Fig.  330.     Section  through  darkened  assimilative  thallus  at X  55. 

Fig,  331.     Section  through  apothecium.    x  55. 
Fig.  332,     Mature  sporefl.   x  1100. 

Figs.  333-334.     Buellia  floecosa. 
Fig.  333.     Section  through  tliallus  and  apothecium.   x  55. 
Fig.  334.     Detail  of  outer  cortex,    x  434. 

Fig.  335.     Buellia  frigida.   Habit  sketch,    x  20. 
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Explanation  of  Plate 

PLATE  58 

Figs.  336-339.     Buellia  floccosa. 
Fig.  336.  Habit  sketch.    X  40. 

Fig.  337.  Development  of  aacus  through  maturity,   x  1100. 
Fig.  338.  Paraphysos.    X  1100. 
Fig.  339.  Mature  spores,    x  1100, 

um,    x  104. 
Figs.  340-347.     Buellia  oUvaceobTunnea. 

Fig,  340.  Section  through  thallus  and  apothec 
Fig.  341.  Habit  sketch,    x  25. 
Fig.  342.  Mature  spores,    x  1865. 
Fig.  343.  Parapliyses.    X  1100. 
Fig.  344.  Detail  of  medulla  and  cortex,   x  434. 
Fig.  345.  Mature  spores,    x  1100. 

Figs.  346-347.     Development  of  ascus  through  maturity,   x  1100 
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Explanation  of  Plate 

TLATE  59 

Figs.  348-353,     Buellia  museicola. 
Fig.  348a.  Bulbil  from  a  young  plant,   x  1100. 
Fig.  348b.  Beginning  of  bulbil  formation,    x  1100. 

Fig.  349a,  Habit  sketch  of  very  young  thallus.   x  35. 
Fig.  349b.  Habit   sketch    of    apothecium    and    thallus    with    non-assimilative 

strands  still  prominent.    X  35. 

Fig.  349c.  Mature  plant,    x  35, 
Fig.  350.     Mature  spores,    x  1100. 

Fig.  351.     Section  through  apothecium  and  thallus.    x  104. 
Fig.  352.     Paraphyses  showing  stages  in  development.    X  1100. 
Fig.  353.     Development  of  ascus  through  maturity,   x  1100. 

Figs.  354r-357.     Buellia  grisca. 
Fig,  354a.  Section  through  non-assimilative  thallus.    x  104. 
Fig.  354b.  Section  through  assimilative  thallus  and  apothecium.    x  55. 
Fig.  355.     Paraphysis.    x  1100. 

Fig.  356,     Development  of  ascus  through  maturity,    x  1100. 
Fig.  357.     Mature  spores,    x  1100. 

Figs.  358-362.     Buellia  dendritica. 
Fig.  358.     Habit  sketch,    x  25. 

Fig,  359.     Young  ascus  stages,   x  1100. 

Fig,  360.     Paraphysis.   x  1100. 
Fig.  361.     Section  through  assimilative  areola,    X  104. 

Fig.  362,     Section  through  apothecia.   x  104. 

I 

I 

I 
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PLATE  60 

Figs.  363-364.  Buellia  dendritica. 
Fig.  363.  Development   of   ascus   through   maturity,  including   an   abnormal 

2  spored  ascus  with  vestiges  of  the  other  spores,   x  1100. 
Fig,  364.  Mature  spores,   x  1100. 

Figs,  36&-369.  Buellm  albida. 
Fig,  365,  Habit  sketch,    x  35. 

Fig.  366.  Paraphysia.    x  1100. 

Fig.  367.     Development  of  aseus   through   maturity,   including    an   abnormal 

2-spored  ascus,   x  1100. 
Fig.  368.     Mature  spores,    x  1100. 

Fig.  369.     Section  through  thallus  and  npotlieciuin.   x  177. 

Figs.  370-375.     Biiellia  Bnsselliu 
Fig.  370.     Habit  sketch,    x  35. 

Fig.  371,     Section  through  thallus  and  apothecium.   x  104. 
Fig.  372a.  Developing  spore  with  canal  still  present  between   the  two   cells. 

X  1865. 

Fig.  372b.  Spores  showing  successive  development,    x  1100. 
Fig,  373,     Paraphysis.    X  1100. 

Fig.  374.     Development  of  ascus  through  maturity,    x  1100. 

Fig.  375a.  Cells  from  thallus  margin  and  adjoining  cpithecium.    x  1100. 

Fig.  375b.  Me<lullar  hyphae.   x  1100. 

Figs.  376-377.     Buellia  (Diplotoitima)  Sipleu 
Fig.  376.     Section  through  thallus  and  baaal  algae,   x  104. 
Fig.  377.     Detail  of  basal  parathecium.    x  1100, 
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Explanation  of  Plate 

PLATE  61 

Figs.  378-380.  BueUia  (Diplotomma)  Siplei. 
Fig.  378.  Paraphysis.    x  1100. 
Fig.  379,  Development  of  ascus.    x  1100. 

Fig.  380.  Spore-s  in  varying  degrees  of  maturity,    x  1100 

Figs.  381-386.  Rinodina  oliva^eobmnnea. 
Fig.  381.  Habit  sketch,   x  50. 

Fig.  382.     Section  tlirougli  apothei-luni.    x  55. 
Fig.  383.     Paraphysis.   X  1100. 
Fig.  384.     Young  asci.  x  1100. 

Fig.  385.     Ohler  and  mature  asci.    x  1100. 
Fig.  386.     Mature  spores,   x  1100. 

Figs.  387-392.     Einodina  sordida. 
Figs.  387a  and  b.     Development  of  iuscus.   x  1100. 

Fig.  388.     Paraphysis,    x  1100, 
Fig.  389.     Mature  spores,  x  1100. 

Fip^.  390.     Section  through  apothecium,    x  55. 

Fig.  391,     Section  through  thallus.    x  55. 

Fig.  302.     Habit  sketoli.    x  20. 



Ann.  Mo.  Box.  Gakd.,  Vol.  25,  1938 Plate  61 

SECOND  BYRD  ANTARCTIC  EXPEDITION 



[Vol.  25,  103S] 
712  ANNALS   OF   THE    MISSOURI    BOTANICAL   GARDEN 

Explanation  of  Plate 

PLATE  62 

Figs.  S93-395.  Thclidivm  pnrvum. 
Fig.  393.  Mature  spores,  x  1865. 

Fig.  394.  Poritliecium  and  associutctl  algai".    x  434. 
Fig.  395.  Dovolopmcnt  of  ascus.    x  1100. 

Figa.  396—400.  DipJovarvia  Parmelwe. 
Fig,  396a.  Detail  of  hypliac  of  host,  Parmclia,    x  1100. 

Fig.  3961).  Detail  of  hypLae  of  parasite,    x  1100. 

Fig.  397.  Paraphysia.    X  1100. 

Fig.  398.  Mature  sporoa.    x  1100. 

Fig.  399.     Section  of  apothecium,  tltc  host  surface  indicated  by  dotted  lines. 
X  385. 

Fig.  400.     Development  of  aseus.    X  1100. 

FigH.  401-403.     Pyrrnodesmia  Darhishirei. 
Fig.  401,     Section  through  thallus.   x  55. 
Fig.  402.     Detail  of  basal  cortex,  x  735. 

Fig.  403.     Detail  of  upper  cortex,    x  735. 

Figs.  404—406.     Scopulariopsis  hrevicaulis. 
Fig.  404.     Conidia.   x  1865. 

Fig.  405.     Conidiophores  and  conidia.    X  1100. 

Figs.  406a  and  b.     Botri/tis  sp.    Conidiophores  and  conidia.    x   1S65. 

Fig.  407.     Hormiscium  sp.    Ilyphae.   X  1100. 

Fig.  408.     Binodina  sp.   Mature  spores,    x  1100;  found  in  preparation  of  Blastenin 
nueeinea  growing  over  UmhiJicarm  rrrehriformis  from  Skua  Gull  Peak,  P.  Siplc 

^  *S'.  Corey  7SW-15,    It  is  possible  that  some  apothecium  of  Binodina  among 
those  of  Bhistenia  lias  been  overlooked,  as  the  material  is  scant  and  the  apo- 
thecia  are  very  small. 
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Explanation  of  Plate 

PLATE  63 

All  photograplis   were   made  by   Mr.    Vt'riic  Goergor. 

Fig,  409.  Lecidca  cancriformis.    Apotliecia  and  thalli  from  Quocn  Maud  Mts. 
Fig,  410.  Lecidea  SipleL    Section  through  apothecium. 
Fig.  411.  Pyrenodesmia  BarlUhirci.   Section  through  thallus. 
Fig.  412.  Umiilicarm    ccrehriformL^.     Skua    Gull    Peak,    Marie    Byrd    Land. 

Thallus. 

Fig.  413.  Lecanora  Siplei,   Apothecia. 
Fig.  414.  Umbilicaria  rugosa.   Thallua, 

Fig.  415.  Lecanora  SipleU   Apothecia. 
Fig.  416.  Umbilicaria  rugosa,    Thalhia,  natural  size. 
Fig.  417.  Tannoparmelia  peUwcida  and  P.  dclicata.    Thallus,  natural  size. 
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Explanation  of  Plate 

PLATE  64 

Fig.  418.     Pannoparmelia  pellti^iday  showing  extensive  hypothallus.    x  8. 
Fig.  419.     Pannoparmelia    dcUeata,    seittion    showing    apothecium    and    lobe    of 

thallus.  X  115. 

Fig.  420.  Pannopurmelia  delicata,  section  of  apotlieciunij  showing  trace  of 

liymeniuni,  wliicli  is  mostly  replaced  by  soredia.  Note  large  thick-walled  dark 
cells  at  the  right  which  may  be  a  bit  of  cortex,  or  may  belong  to  a  parasite,   x  500. 

Fig.  421,  Pannoparmelia  pcllucida,  section  through  two  lobes  of  thallus,  show- 
ing a  portion  of  a  branching  rhizina.    X  800, 

Fig.  422.     Pannoparmelia  pellucida.    Details  of  thalline  structure,    x  2500. 
Fig.  423.     Pannoparmelia  ddi^ata.    Thallus  x  8. 
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Explanation  of  Plate 

PLATE  65 

Fig.  424.  Buellia  jlavoplana,    Tliallus  on  rock. 
Fig.  425.  Kutilingeria  rufa.    Fruiting  tliallus  on  rock. 
Fig.  426.  Shi2:ocarpon  flavum.   Section  of  apotheciuni. 
Fig.  427.  Buellia  frigida.    Section  of  fruiting  tliallus. 
Fig.  428.  Catillaria  arachnoidea.    Section  of  tliallus  with  apothocia 
Fig.  429.  Gasparrinia  Siplei.    Tliallus  with  apothecia   in  section. 
Fig.  430.  Polycaidiona  pulvinata.   Fruiting  thallua. 
Fig.  431.  Gasparrinia  SxplcL     Fruiting  thallus. 
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in.  Mosses 

EDWIN  B.  BARTRAM 

The  mosses  collected  by  Mr.  Siple  in  Marie  Byrd  Land  and 

King  Edward  VII  Land  in  connection  with  the  Second  Byrd 

Antarctic  Expedition  represent  five  distinct  species.  Grimmia 

Antarctici  is  easily  the  dominant  type,  comprising  the  greater 

part  of  the  collections  both  in  number  and  quantity.  Barhula 

Byrdii  and  Sarconeurum  glaciate  rank  next  in  the  order  of 

abundance,  and  the  two  Bryums,  B.  Siplei  and  B.  antarcticum, 

occur  sparingly  in  small  tufts. 

It  is  not  without  significance  that  these  mosses,  in  a  broad 

way,  are  closely  allied  to  some  of  the  most  cosmopolitan  specific 

types  such  as  Grimmia  apocarpa  and  Bryum  argenteum.  A 

common  origin  within  comparatively  recent  times  is  the  in- 
ference that  might  be  drawn  from  these  facts. 

Growing  as  they  do  on  true  nunataks  surrounded  by  per- 

petual ice,  hundreds  of  miles  from  the  nearest  known  vegeta- 

tion in  any  direction,  the  natural  query  is  ''where  did  these 
mosses  come  from?' '  Introduction  through  the  agency  of  birds 
or  by  means  of  air  currents  is  possible  but  hardly  probable.  A 

more  likely  theory  is  that  these  colonies  are  representative  of 

a  few  extremely  hardy,  vigorous  remnants  of  a  former  climax 

vegetation  that  have  managed  to  maintain  a  hold  on  life  in  the 

face  of  increasingly  rigorous  conditions  of  almost  unbelievable 
severity. 

The  types  of  the  new  species  are  in  the  writer 's  herbarium, 
and  duplicate  sets  of  the  series  will  no  doubt  be  distributed  by 

Mr.  Siple  to  the  representative  herbaria  both  here  and  abroad. 

TORTULACEAE 

Sarconeurum  glaciale  (Hook.  f.  &  Wils.)  Card.  &  Bryhn 

Nat.  Antarct.  [Discovery]  Exp.  Musci.  3.  1907. 

Didymodon  ?  glaciale  Hook.  f.  «&  Wils.,  Crypt.  Bot.  Antarct 

Voy.  Erebus  &  Terror.  102.  pi.  152.  f.  6.  1845. 
Sarconeurum  antarcticum  Bryhn,  Nyt  Mag.  Naturvidensk 

40:  205.  1902. 
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Type :  Graham  T.and,  Cockburn  Island,  64°  S.,  57'^  W.,  J.  D. 
TFooJcer,  S.  antarcticum  based  on  S.  Victoria  Land,  Geikie 
Land,  Newues  Land,  6.5  m.,  C.  E.  Borchgrevinh. 

This  species  has  been  recorded  from  several  stations  in  the 
Antarctic  continent  in  addition  to  those  listed  here.  It  re- 

sembles Torfula  lithophila  Dus.,  of  Fuegia,  in  some  particulars 
but  seems  to  be  thoroughly  distinct  in  the  larger,  arcuate- 
spreading,  gradually  acuminate  leaves  with  larger  and  more 
coarsely  papillose  lamina  cells.  The  fruit  is  unknown. 

On  highly  metamorphosed  slates  and  granite. 
Marie  Byrd  Land:   Edscl  Ford  Range,  Lichen  Peak,  P,  Siplc  ̂   S.  Corey  46,  51, 

G-1;  Skua  Gull  Peak,  P.  Siple  #•  S.  Corey  7a;  Mt.  Corey,  P.  Siple  ̂ -  S.  Corey,  43a, 
South  Victoria  Land:  Geikie  Land,  NewTies  Lnnd,  6.5  m.,  C.  E.  Borchorcvink. 

Barbula  Byrdii  Bartram,  sp.  nov. 
Type:  Marie  Byrd  Land,  Edsel  Ford  Range,  Lichen  Peak, 

P.  Siple  d  S.  Corey  G. 

Caespites  LruTineo-viridvs,  comjiaeti,  intus  radiculosi.  Caules  circa  1  cm.  aiti, 
parce  rarnosi.  Folia  niinuta,  erecto  patontia,  sicca  imbricata.,  vix  1  mm.  longa  et 
0.5  mm.  lata,  ovata,  concava,  brovitor  et  late  acuminata  vol  acuta;  marginibus  re- 
curvis,  superne  papilloso-cronulatis;  costa  valida,  fu.s<-a,  circa  60  /x  lata,  percurrcnte; 
oellulae  superiores  rotundato-quadratae,  papillosac,  S-IO  ̂   latae,  hasilares  brcviter 
rectaiJgularos.    Cactera  ignota. 

Densely  tufted  plants,  dull  bro^vllish  green.  Stems  erect, 
sparingly  branched,  to  1  cm.  high,  matted  together  with 
radicles  below.  Leaves  small,  erect  and  closely  imbricated 
when  dry,  slightly  erect-spreading  when  moist,  scarcely  1  mm. 
long  and  0.5  mm.  wide,  ovate,  abruptly  short-acuminate  to 
acute,  concave;  margins  erect  and  papillose-crenulate  above, 
narrowly  recurved  in  the  median  portion  and  erect  and  entire 
below ;  costa  strong,  brownish,  ending  in  or  just  below  the  apex, 
papillose  on  both  sides  above,  50-60  n  wide,  tapering  slightly, 
if  any,  upward,  in  cross-section  showing  a  median  row  of  about 
five  large  guide  cells  with  two  layers  of  slightly  smaller  cells 
on  the  ventral  side  and  about  three  layers  of  small,  substereid 
cells  on  the  dorsal  side;  upper  cells  small,  obscure,  papillose,  ir- 

regularly rounded-quadrate,  8-10  \x  in  diameter,  not  incrassate, 
basal  cells  short-rectangular,  smooth  and  pellucid  near  the  in- 

sertion. Sporophyte  unkno^\^l. 
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On  highly  metamorphosed  slates  and  biotite  sericite. 

The  broadly  ovate,  short-pointed  leaves,  with  recurved  mar- 

gins and  a  strong  percurrent  costa,  are  typical  of  Barhula  in  a 

general  way,  but  I  know  of  no  species  in  particular  with  which 

these  plants  might  be  closely  compared.  In  some  ways  Barhula 

Byrdii  is  reminiscent  of  a  small  form  of  Tortula  atrovirens 

(Sm.)  Lindb.  but  the  costa  is  not  appreciably  widened  above 
and  the  structure  in  cross-section  is  quite  different. 

It  is  a  privilege  to  associate  Admiral  Richard  E.  Byrd's 
name  with  this  singular  species,  unlike  any  that  has  been  de- 

scribed from  Antarctica. 

Mabie  Byrd  Land:  Edsel  Ford  Range,  Lichen  Peak,  P.  Siple  ̂   S.  Corey  G,  type, 

Sla;  Skua  Gull  Peak,  P.  Siple  #  S.  Corey  la,  4,  8,  99a;  Mt.  Donald  Woodward, 

P.  Sinle,  F.  A,  Wade,  S.  Corey  S-  0.  D.  Stancliff  97a. 

Grimmiaceae 

GrRiMMiA  Antarctici  Cardot,  Bull.  Herb.  Boissier.  II.  6:  15. 
1907. 

Type :  Graham  Land,  Louis  Philippe  Land,  Cape  Kjellman, 
Shottsherg  448,  He  Paulet,  Slcottsherg  449. 

On  biotite    sericite,    highly      metamorphosed    slates    and 

granites. 

The  collections  referred  here  vary  widely  in  color,  appear- 
ance, and  habit,  but  after  careful  study  I  am  convinced  that 

they  are  all  representative  of  one  specific  concept.  The  modi- 

fications are  possibly  the  result  of  the  varied  and  unusual  con- 
ditions under  which  they  manage  to  exist.  Several  well- 

developed  capsules  show  the  typical  rudimentary  peristome 

and,  in  the  more  luxuriant  tufts,  the  characteristic  spiral  ar- 
rangement of  the  stem  leaves  is  often  very  obvious. 

From  Skua  Gull  Peak,  no.  1  is  typical  with  several  perfectly 

developed  capsules ;  no.  99,  plants  developing  numerous  flagel- 
liform  microphyllous  branches ;  no.  49,  mixed  with  a  small  tuft 

of  Bryum  Siplei;  no.  7,  brownish  green,  well  developed  in  luxu- 
riant tufts  about  2  cm.  deep,  stems  copiously  branched.  A 

specimen  from  Chester  Mts.  or  Skua  Gull  Peak  is  pale  and 
considerablv  eroded  but  with  stems  to  1.5  cm.  long,  showing 
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spiral  arrangement  of  the  leaves  to  good  advantage.    From 
Chester  Mts.,  no.  44  is  in  compact  tufts,  brown  on  the  surface 
and  blackish  below,  stems  2-2.5  cm.  high,  often  with  flagelli- 
form  branches ;  no.  40  is  similar  but  slightly  more  robust  and 
without  the  flagelliform  branches.    From  Mt.  Rea-Cooper,  a 
bright  vivid  green  form  with  short -tufted  stem  and  flcxuous, 
scarcely  seriate  leaves  but  structurally  identical  with  the  typi- 

cal form ;  no.  2,  a  form  with  strongly  sinuose  leaf  cells,  almost 
rhacomitrioid  in  appearance  but  lacking  the  long  hyaline  hair 
points  of  var.  pilifcra.   From  Mt.  Corey,  No.  43  is  brownish 
green,  leaves  slightly  seriate,  ovate-lanceolate,  epilose  or  with 
a  very  short  hyaline  tip,  flagelliform  branches  numerous ;  no. 
97,  Mt.  Donald  Woodward,  a  mixture  of  plants  with  epilose 
leaves  and  flagelliform  lateral  branches  and  the  var.  pilifera 
with  hyaline-tipped   leaves   and   the   lamina   cells    strongly 
sinuose.  From  the  more  distant  Mt.  Helen  Washington,  no.  68 
is  a  slender  densely  tufted  form,  olive  green  above  and  dark 
brown  or  blackish  below,  leaves  mostly  rounded  at  the  tip  and 
the  costa  vanishing  well  below  the  apex;  no.  76  is  well  de- 

veloped and  fairly  robust,  golden  brown,  stems  with  numerous 
short  tumid  branches ;  no.  100a,  relatively  slender  plants  with 
numerous  lateral  flagelliform  branches  and  with  the  terminal 
branches  often  short  and  congested  in  a  capitulate  cluster. 

Marii:  Bykd  Land:   Edsel  Ford  Range,  Skua  Gull  Peak,  P.  Siple  4-  S.  Corey  1,  7, Chester 

Corey 

ode 
Edward 

Wade 
Rockefeller  Mts.,  Mt.  Helen  Waflhington,  P.  Siple, 

pilifera  Bartram 

Type:  Marie  Byrd  Land,  Edsel   Ford   Range,   Mt.   Rea- 
Cooper,  P.  Siple,  F.  A.  Wade,  8.  Corey  &  0.  D.  Stancliff  27, 

hyali 

amm 

Leaves  slightly  seriate  and  with  long  conspicuous,  hyaline  tips, 
giving  the  tufts  a  hoary  aspect  very  similar  to  some  species  of 
Rhacomitrium.  lateral  cell  walls  vfirv  sinnnRP. 
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On  coarse-grained  pink  granite  and  biotite-sericite  schist. 

Marie  Byrd  Land:  Edsel  Ford  Eange,  Mt.  Rea-Coopcr,  P.  Siple,  F.  A.  Wade 

S.  Corey  #  0.  D.  Stancliff  27,  98,  type;  Mt.  Donald  Woodward,  P.  Siple,  F.  A. 

Wade,  S.  Corey  #  0.  D.  Stancliff  97,  in  part. 

var.  percompacta  Bartram,  var.  nov. 
Humilliina,  caespites  perdensi. 

Very  small,  compactly  tufted  plants,  bright  reddish  brown; 

stems  4-5  mm.  long,  with  short  clustered  branches  above. 

Leaves  often  hyaline-bordered  in  the  upper  half  and  slightly 

toothed  near  the  apex ;  margins  nearly  or  quite  plane.  A  singu- 

lar form,  widely  different  in  appearance  but  without  any  con- 
stant structural  differences  of  importance. 

On  coarse-grained  granite. 
King  Edward  VII  Land:     Eockefeller  Mts.,  Mt.  Helen  Washington,  P.  Siple, 

F.  A.  Wade.  S.  Corev  rf-  0.  B.  Stancliff  68a. 

Bryaceae 

Bryum  (Argyrobryum)  Siplei,  Bartram,  sp.  nov. 

Type :  King  Edward  VII  Land,  Eockefeller  Mts.,  Mt.  Helen 

Washington,  P.  Siple,  F.  A.  Wade,  S.  Corey  &  0.  D.  Stancliff 
100. 

Gracile,  compacte  caespitosum,  caespites  superne  virentes,  intua  fusco-radiculosi. 
Caules  ad  8  mm.  alti,  parce  raniosi,  in  axillis  supcrioribus,  propagula  ovata  stipitata 

foliolis  4-6  ornata  gerentes.  Folia  ovata,  acuminata,  coucava,  Integra,  superne  hya- 

lina,  inferne  cliloropliyllosa;  costa  infra  apicem  evanida  vel  excurrente;  cellulae 

superiorea  elongatae,  irregulariter  rhomboideae,  liyalinae,  inferiores  rectangulares, 
chloropliyllosae,  margines  versus  subquadratae. 

Slender,  compactly  tufted  plants,  silvery  green  above,  pale 
brown  below.  Stems  sparsely  branched,  to  8  mm.  high,  erect, 
radiculose  below,  often  with  ovate,  stalked  gemmae  bearing 

4-6  rudimentary  leaves  in  the  axils  of  the  upper  stem  leaves. 
Leaves  rather  congested  toward  the  tips  of  the  stems,  more 

scattered  below,  ovate,  concave,  gradually  acuminate,  entire, 
colorless  in  the  upper  half,  chlorophyllose  below ;  costa  slender 
and  faint,  ending  below  the  apex  in  the  lower  leaves  but  often 

excurrent  in  the  comal  leaves ;  upper  hyaline  leaf  cells  irregu- 
larly rhomboidal,  elongate,  lower  cells  chlorophyllose,  rectan- 
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gular,  usually  subquadrate  toward  the  margins.    Sporopliyte 
unknown. 

On  coarse-grained  granites  and  highly  metamorphosed slates. 

Except  for  the  axillary  gemmae  the  differences  between  this 
species  and  the  world-wide  Bryum  argcuteum  Hedw.  are  slight 
and  of  little  importance.  I  take  pleasure  in  naming  this  plant 
for  Mr.  Paul  A.  Siple,  to  whom  we  are  indebted  for  these  un- 

usual collections. 

King  Edwaku   VII    Laxd:   Rockcfollor  Mis.,  Mt.   llclon  Wasliington,  P.   Riple, 
F.  A.  Wade,  S.  Cony  <.j-  0.  T).  f^tandif}'  100,  t.vpo. 

^L\RIE  Byrd  Laxu:    Edscl  Fuicl  E;ingc,  Skua  (^ull  Peak,  P.  Siplc  4-  S.  Carry  49 
ill  part. 

Bryum  antarcticum  Hook.  f.  &  Wils.,  Crypt.  Bot.  Antarct. 
Voy.  Erebus  &  Terror.  108.  pi  153.  f.  6.  1845. 
Bryum  austropolare  Cardot,  Rev.  Bryol.  27:  45.  1900. 
Type :  Graham  Land,  Cockburn  Island,  64°  S.,  57°  W.,  J.  D. 

Hooher.  B.  atisfropolare  was  based  on  Graham  Land,  Banco 
Land,  Cape  Anna  Osterrieth,  Racovitsa  151b,  151c,  205a,  and 
Cape  Van  Beneden,  Racovitsa  233h,  234b. 

Li  small  weathered  tufts,  on  highly  metamorphosed  slates. 
As  far  as  this  material  is  concerned  it  corresponds  exactly 

-with  the  description  and  illustration  of  B.  austropolare  Card, 
but  this  name  is  probably,  as  Mr.  Dixon  has  suggested,  a  syno- 

nym of  B.  antarcticum  (Australasian  Ant.  Exp.  1911-14,  Sci. 
Ropt.C.  Zoology  and  Botany  7:  7.  1918). 

Mahie  r?VRD  Land:   Edst-l  Ford  Kangp,  Skua  Gull  Teak,  P.  Siple  4-  S.  Cor 49a,  7S. 

ey 

IV.  Index 

Xcw  .spocies,  new  uombinations,  and  pages  on  which  species  are  described  are 
printed  in  TdoIcI  face  type;  synonyms  and  page  numbers  having  reference  to  plates 
in  italics;  and  previously  published  and  accepted  names  in  ordinary  type. 

Page  Page 
Acarosporaceae         554      Antarctica,   botanical    exploration 
Alectoria        598  of        516,  517 

antarctica    .   487,  488,  489,  491,  Barbula 

492,    493,    494,   496,  497,  599,  690  Byrdli      488,  489,  499,  720 
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^ 

Page 

Biutorella        554 

arachnoidea     489,  500,  555,  680 

Blastenia       611 

grisea     488,  500,  613,  680,  694 

succinea  488,  489,  493,  498,  612,  694 

Blasteniaceae        604      Chester  Mts     493,  514 

Page 

cremea        489,  499,  544,  67 
floccosa    . . .   487,  488,  489,  491, 

492,    493,   494,   497,  498,   545,  672 
granulosa        491,  500,  547,  674 

inconspicua        493,  499,  548,  674 

Botrytis  sp   522,  71 

Bryum 

i-j 

Clau(3c  Swanson  ilts     506 

Corey  Mt   494,  514 

antarcticum         489,  497,  723       Diplonaevia 

Siplei         489,  491,  498,  723 Panneliae       661,  712 

Bryaceae         6G7       Diirliaiu  Mt. 
496 

Buellia 631      Etlsel  Ford  Ranges     504 

alboradians 
^ 

i-j 

albida    ....    488,  489,  499,  €54,  708      Garlunrl  Hershey  Ridge    486 

Gasparrinia      622 
cirrochrooides        626 

inordinata      626 

Joannae       626 

lucens      620 

    487,  488,  499,  647,  700,  70 

brunnescens    ....   492,  500,  646,  700 

700 chrysea        492,  498,  642, 

dendritica    487,  489,  491, 

492,  493,  497,  500,  651,  706,  708 

flavoplana  .  487,  500,  640,  698,  718 

floccosa  487,  489,  499,  650,  70S,  704 

Siplei      

487,   489,   499,  624,   6.96,  698,  718 
sublobulata      627 

frigida     488,  493,  498,  653,  70S,  718      Grace  McKinley  Mt.   ..   491,  506,  508 

grisea        487,  488,  498,  639,  706      Grimmia 
muscicola Antarctici 

487,    488,    489,  491,  497,  643,  706 
olivaceobnxnuea 

489,  491,  498,  636,  704 

     487,  489,  491,  493,  497,  721 

var.  percompacta  ..   491,  500,  723 

vur.  pilifera  . .    487,  493,  498,  722 

pallida 487,  498,  638,  700      Griniiiiiaceae       665 

Mt 
Russellli     . .   491,  496,  499,  649,  708      Haines  Mts     487,  506 

Siplei     .  488,  493,  498,  635,  708,  710       Helen  Washington 

stcllata       487,    ".   
488,    492,    493,   498,  644,  698, 700 Hormiscium   sp. «    *    »    «    t 

490,  504, 

496,  521. 506 
712 

Buelliaceac         631       Huea      617 

Caloplaca         619 
athallina          621 

aitrantiaca        622 

cerussata       618 

coralUgera        618 

flava    .   488.  489,  493,  499,  618,  696 

cirrochrooides        626       King  Edward  VII  Land,  map      475 

inordinata         626      Kuttlingeria        614 

rafa        487,  500,  615,  694,  718 

parasites  of     526 

rutilans  487,  489,  499,  616,  694,  696 

Joannae         626 

lucens        626 

s\/ilohuJata        627 

Candelariella         580      Lecanin 
583 

albovlrens        488,  489, 

491,   493,    494,  497,  582,  684,  686 

chrysea    . . ,   488,  493,  494,  580,  686 
Catillaria        543 

arachnoidea    492,  500,  549,  67S,  718 

Lecanora         568 

carbonacea       489,  500,  576,  680 

chrysoleuca 

var.    melanophthalma  f.    exsu- lans 

570 
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cinericola        622      Marie  Byrd  Land 
elcgans  f.  Juccjis     626 

Pape 

exsulans       570 

fuscobninnea   . . .   496,  499,  577,  6S4 
griseomarglnata       

discovery  and  exploration     467 

g©olo[,^y        472 

map 

475 

      487,  488,  489,  572,  682 
iiiordinnta     626 
Joannae        626 

origin  of  flora    501 
precipitation      484 

temperatures        479 
winds       482 

lilacina    . .  .   488,  493,  500,  574,  6S^      Mosses       719 
lilacinofusca    . . .   488,  500,  575,  684      Neuropogon      601 

melaxanthum     602 

Taylori       602 

ruhina 

var.    melanophthalma   f.    €x,'m- 
IdTis       570      Omphalodiuni 

Siplei       489,  571.  6S^,  714 quartiun         561 

sublohulata         627      Organ  Pipe  Mta 
....    493,  500,  578,  684      Pannopannelia subolivacea    . , 

Lecanoraceae        567 
Lecidea        528 

delicata 

pelluclda 

V     « 

Blackbuml       496,  499,  540,  670      Parmelia 

   5U 

   586 

488,  500,  587,  714,  716 

488,  500,  586,  714,  716 
   589 

Byrdli        487,  500,  536,  668 
cancriformls 

491,  496,  499,  539,  670,  714 

Coreyi        488,  489,  499,  595,  688 
griseola        489,  500,  596,  688 
leucoblephara    

capsulata       487,  488,  494,  498,  592 
quarta           561 
variolosa      

487,   488,    489,   493,   498,   533,  664 
cerussaia        618 

coraUigrra        618 

Coreyi      488,  492,  498,  534,  668 
ecorticata       492,  500,  637,  668      Pamieliaceac         584 
Painel        496,  499,  542,  670      Ponicillium  sp     522 

    488,  489,  493,  498,  593,  688 

parasite   of         662 

Siplei 

487, 

PhyHcia 660 

Stancliffi 
488,    489,    490,  499,  530,   666,  714      Physciaccae        660 

Placodium 

cirrochrooidf  s       626 
ifiordinata       626 
Joattnae       626 

luccns       627 
mblobvJatum      627 

488,   492,   493,  498,  538,  668,  670 
Wadei        493,  498,  532,  666 

Lecideacoae         527 
Lichen 

aurantiaciLS        622 

Lichen  Peak     487      Polycaulionft 
627 

Lichens         515 

asexual    reproduction         521 
bacterial  symbionts      522 

pulvlnata        487, 

489,    491,    493,   497,   628,   696,  718 
sparsa        489,  500,  629,  696 

cortex     519      Protoblastcnia 

light  relations    . . ,  477 
medulla       519 

symbionts       520 
water  relations    485 
wind  relations    483 

605 

alba        487,  488,  500,  607,  692 
aurea    .   489,  491,  492,  498,  608,  69^ 
citrinlgricans 496,  499,  610,  ̂ .9 

'9 

flava         488, 

489,    490,    491,  493,   497,  605,  692 
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Pyrenodesmia       619      Stancliff  Mt     489,  510 
athallina        621      Thclidium        524 

aurantiaca   '.  - .  •  622 
cinericola        622 

Caloplacae  .    487,  489,  499,  525,  664 

inaequale   . .   487,  488,  499,  524,  664 

parvum        489,  493,  526,  710 

487,    488,    489,  499,  620,   712,  714      Thornc  Glacier     496 
495      Tortulaccae        663 

480      Umbilicaria        559 

Darbishirei 

Queen  Maud  Mts 

temperatures 

Kaymond  Fosdick  Mts     494 
liea  Mt.     514 

Rea-Cooper  Mt. 

cerebrifomiis 

492,  506,  508,  510,  512 

Rhizocarpon          550 

489,    491,    492,  498,  562,   678,  714 
cristata        491,  500,  565,  678 

pateriformis    489,  491,  498,  564,  676 

rugosa 
flavum 489,    491,   492,  497,  561,   676,  714 

487,    488,   489,  499,  552,   674,  676 

Einodiua       655,  712 
spongiosa 

olivaceobrunnea 

491,  493,  499,  659,  710      Usnoa 

     488,  489,  499,  500,  566,  678 
TJmbilicariaceae        559 
    600 

antarctica        487,  489, 

491,    492,    494,   497,  498,  602,  690 
frigida        487,  488, 

489,    491,    492,  494,  497,   603,  690 

sulphurea  f .  sphacelata    602 

glacialo    . . .   488,  489,  494,  497,  719      Usneaceae       597 

Saunders  Mt     493      Verrueariaceac      523 

Scopulariopsis  Volcano       494 
brevicaulis        522,  712      Xanthoria 

sordida  ....   489,  492,  500,  657,  710 

Sarcogyne        556 

angulosa        493,  500,  556,  680 

grisea        488,  489,  499,  558,  680 
Sarconcurum 

Scudder  Mt     496,  512 

Skua  Gull  Peak   .......   488,  510,  512 
antarctica       625 

lychnea  f.  antarctica        625 
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Introduction^ 

This  paper  reports  the  results  of  a  comparative  study  of 

the  cephalodia  of  species  of  Stereocaulon.  The  investigation 

is  concerned  primarily  with  the  possible  phylogenetic  implica- 
tions and  the  practical  taxonomic  value  of  these  structures. 

Further  light  will  also  he  thrown  on  the  nature  of  their  rela- 
tionship to  the  lichen  thallus,  since  the  present  evidence  does 

not  agree  with  some  of  the  commonly  expressed  concepts  of 

this  subject.  The  conclusions  are  derived  from  anatomical 

studies,  in  which  the  gross  and  comparative  morphology  of  the 
cephalodia  are  emphasized. 

Historical  Review 

Cephalodia  form  conspicuous  features  of  the  podetia  of 

most  species  of  Stereocaulon.  These  outgrowths  are  purely 

vegetative  in  nature  and  always  enclose  one  or  more  algae  of 

a  type  different  from  the  normal  gonidium.  Acharius  (1803) 
first  used  the  term  to  include  some  lichen  tissues  that  are  now 

Ann.  Mo.  Bot.  Gard.,  Vol.  25,  1938  (729) 
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recognized  in  part  as  apothecia  and  in  part  as  lichen  parasites. 
Later  (1810)  lie  applied  it  in  the  sense  of  its  use  to-day,  i.  e.,  to 
the  cophalodia  of  Peltigera  (Peltidva)  aphthosa.  Previous  to 
this  time  cephalodia  had  not  been  noted  as  distinct  from  other 
secondary  lichen  structures  although  they  were  included  by 
earlier  writers  under  such  general  terms  as  verrucae  (Weber, 
1778)  and  tuberculosa  (Hoffmann,  1795).  Florke  (1819)^  first 
described  them  in  Stereocaulon  under  the  name  of  corpuscula 
fungosa."    Wallroth   (1825)   noted  that  the  gonidia  of  the 
cephalodia  were  different  in  color  from  those  of  the  thallus, 
and  since  Acharius'  term  had  been  ai)plied  in  different  ways 
in  the  'Methodus'  and  in  the  'T.ichenographia,'  he  proposed  to 
call  these  bodies  "phymata"  to  avoid  ambiguity.  Others  have 
applied  different  names  to  them,  e.  g.,  tubcrcula  abort icntia 
(Sprengel,  1827),  apothecia  abortiva  (Schiirer,  1833),  and  ap- 

pendices (Taylor  and  Hooker,  1844).  In  this  early  period  only 
the  description  of  the  structui-es  was  attempted,  and  in  Th. 
Fries'  'Commentatio'  (1857)  and  'Monographia'  (1858)  the 
structure  and  appearance  of  the  cephalodia  of  each  species  of 
Stereocaulon  treated  were  described. 

The  significance  of  cephalodia  from  a  physiological  stand- 
point is  still  unknown.  Early  workers  considered  them  as  su- 

perfluous structures  (see  Th.  Fries,  1858)  or  as  aborted  apo- 
thecia (Sprengel,  1827;  Schiirer,  1833;  Taylor  and  Hooker, 

1844).  Zukal  (see  Fiinfstiick,  '26)  believed  that  the  blue-green 
gonidia  were  especially  suited  for  the  storage  of  water.  Th. 
Fries,  in  1858,  suggested  that  they  wer(^  ''monstrous  store- 

houses" from  which  the  lichen  could  easily  draw  food,  but  in 
1866  declared  that  they  were  pathological  structures  caused 
by  the  presence  of  a  parasitic  alga.  Before  the  theory  of  the 
dual  nature  of  lichens  was  advanced  (Schwendcner,  1867, 
1869)  cephalodia  were  held  to  be  lichen  organs,  and  opponents 
of  the  dual  theory  (notably  Nylander)  always  regarded  them 

*  Smith  ('21),  ill  a.  footnote,  cites  part  IV  of  Florke 's  work,  whioh  aecordinp  to 
Lyiige  (Imlox  apecierum  et  varietatum  lielienum  rjuae  collcctiouibus  "Lichem>fl 

KxHiccati"  distril)utae  sunt,  Part  I,  1915)  trc:its  three  species  of  Stereocaulon,  aa 
appearing  in  181.'),  Lynge  gives  the  date  of  publication  for  this  fascicle  as  1819, which  probably  is  correct. 
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as  such.  Forssell  (1883, 1884),  basing  his  opinion  upon  the  con- 
stant occurrence  of  cephalodia  on  definite  species,  also  held 

this  view,  considering  them  adaptations  for  assimilation  in 

that  the  blue-green  and  green  algae  together  could  absorb  a 
wider  range  of  the  spectrum  than  one  color  alone.  Elfving 

( '13,  '31)  attempted  to  prove  that  gonidia  have  a  hyphal  origin 
both  in  the  lichen  thallus  and  in  the  cephalodium  but  his  con- 

clusions have  not  been  supported  by  recent  work.  That  the 
theory  of  their  parasitic  nature  is  generally  accepted  can  be 

seen  by  the  fact  that  it  was  held  by  Th.  Fries  (1866),  Schwend- 

ener  (1869),  Winter  (1877),  Babikof  (1878),  Moreau  ('21,  '28j 
M.  andMme.,  '15,  '18,  '32),  Goebel  ('26,  '28),  Tobler  ('32),  and 
Kaule  ('32,  '34). 

The  origin  and  development  of  the  cephalodium  have  been 
described  in  Pcltigera  (Peltidea)  aphthosa  (Babikof,  1878;  M. 

and  Mme.  Moreau,  '19;  Darbishire,  '27,  '32),  Loharia  (Sticta) 
linita  (Winter,  1877),  L.  (8.)  oregana  (Schneider,  1897),  Solo- 
rina  octospora  (Winter,  1877),  Loharia  (Ricasolia)  herhaceae 

andL.  (R.)  amplissinia  (Moreau,  '21).  Forssell  (1883,  1884) 
and  Kaule  ( '32,  '34)  have  made  anatomical  studies  of  the  ceph- 

alodia in  a  largo  number  of  genera  and  species. 
The  taxonomic  value  of  the  cephalodium  was  first  suggested 

by  Nylander  (1860),  who  distinguished  three  types  of  gonidia 
in  the  structure:  (1)  stratum  gonimon  scytonemoideum,  (2) 
stratum  gonimon  sirosiphonoideum,  and  (3)  stratum  gonimon 
e  modulis  gonimicis  formatum;  and  adopted  these  different 

typos  as  the  distinguishing  characteristics  of  different  species. 

Since  that  time  the  type  of  gonidium  has  been  used  to  differ- 
entiate species  in  the  genus  Stereocaulon,  even  though  Th. 

Fries  (1866)  found  all  three  in  the  same  cephalodium.  Riddle 

('10)  gave  statistical  data  to  support  his  opinion  that  the 
kind  of  alga  is  a  good  distinguishing  character  between  cer- 

tain species.  Magnusson  ( '26)  stated  that  the  cephalodia  have 
great  taxonomic  value,  suggested  that  the  species  with  Nostoc- 
algae  are  more  closely  related  to  each  other  than  to  species 

with  Scytonema-algae,  and  recommended  the  investigation  of 

these  structures  from  various  points  of  view.  Frey  ( '33)  neg- 
lected such  characters  in  his  treatment  of  the  genus,  and  stated 
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that  until  pure  culture  methods  demonstrate  whether  or  not  the 
choice  of  cephalodial  gonidia  is  spocifically  parallel  with  that 
of  normal  gonidia  we  must  be  content  with  gross  morphology 
in  our  bounding  of  species,  A  critical  survey  of  cephalodia, 
based  upon  species  of  StereocanJun,  has  not  previously  been 
made. 

Materials  and  Methods 

The  herba!"ium  of  the  Missoui'i  Botanical  Garden  and  the 
private  herbarium  of  Dr.  C.  W.  Dodge,  supplemented  by  minor 

collections  from  other  sources,  fui'uished  ample  material  for 
the  study  of  species  of  Stercocaulon  from  most  regions.  The 
value  of  the  cephalodia  in  taxonomy  and  phylogeny  may  be 

observed:  (1)  by  the  correlation  of  their  gross  and  micro- 
scopic morphology  with  other  structures  of  the  lichen;  and 

(2)  by  a  comparative  study  of  their  origin  and  development. 

Accordingly,  free-hand  sections  were  made  of  the  cephalodia 
and  of  other  parts  of  the  various  species,  and  an  attempt  was 
made  to  correlate  the  ditferent  characters  of  these  structures. 

In  addition,  complete  developmental  series  of  each  type  of 
cephalodium  were  embedded  in  paraffin,  sectioned  at  10  p, 

stained  in  Heidenhain^s  iron-alum  haemotoxylin,  and  mounted 
in  balsam.  Slides  prepared  in  tliese  ways  were  considered 
sufficient  to  test  i)ossible  hypotheses. 

Th.  Fries  (1857,  1858,  186(5)  liad  recognized  two  general 

types  of  cephalodia  in  this  genus:  one  typified  by  these  struc- 

tures as  they  appear  in  Stereocaulon  paschale  and  ̂ S'.  denuda- 
tum^  the  other  as  they  apj^ear  in  ̂S'.  rainulosum.  In  addition  to 
these  two  groups,  Dodge  ('29)  recognized  a  third  major  divi- 

sion in  his  key,  typified  by  the  appearance  of  these  bodies  in 

8.  botryophorum.  These  divisions^  based  upon  the  gross  mor- 
phology of  the  cephalodiunij  seem  to  be  comparatively  stable 

and  have  been  accepted  as  natural  units  in  this  paper.  Then 
the  present  paper  is  really  an  attempt  to  formulate  in  some 
measure  the  extent  to  which  the  above  groups  express  natural 
relationships. 

The  practical  taxonomic  value  of  a  structure  is  its  constant 
occurrence.     Of   three   liundred    specimens    of   Stereocaulon 
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taken  at  random  from  tlie  herbarium,  87  per  cent  possessed  an 

abundance  of  cephalodia,  whereas  only  68  per  cent  were  fertile. 

Thus  cephalodial  characters,  compared  to  apothecial  char- 
acters, are  more  valuable  if  this  fact  alone  is  considered.  If 

the  validity  of  these  clues  to  the  identity  of  the  32  per  cent 
sterile  material  can  be  tested,  this  study  will  be  of  practical 

value,  for  the  correct  determination  of  such  material  will  un- 
doubtedly enrich  the  distribution  records  of  many  species. 

Criteria  for  Phylogenetic  Sequence  in  Stbreocaulon 

In  a  study  of  phylogenetic  relationships  it  is  necessary  to 
have  some  idea  as  to  what  characters  are  primitive  and  what 

are  advanced  within  this  genus.  To  evaluate  these  criteria  it 

seems  best  to  formulate  the  general  trend  of  evolution  within 

the  family  Cladoniaceae.  This  family  differs  so  markedly  in 

thalline  development  from  other  members  of  the  Cyclocar- 
I)ineae,  i.  e.,  in  that  it  possesses  a  primary  thallus  from  which 

a  podetium  or  secondary  thallus  develops,  that  it  is  generally 
dered  to  be  mon Smith,  '21).    The 

primary  thallus  may  be  crustose,  squamulose,  or  foliose,  and 
the  secondary  thallus  which  arises  from  it  is  always  f ruticose. 

The  podetium  is  terminated  by  apothecia  and  may  be  simple 
or  branched.  The  spores  are  hyaline  and  range  from  one  to 

many-celled.  Cephalodia  may  or  may  not  be  present.  The 
apothecium  in  this  family  is  biatorine  or  lecideine,  the  most 

characteristic  difference  from  other  families  being  in  the  de- 

gree of  development  of  the  thallus  described  above.  Glancing 
at  the  characters  enumerated  one  can  easilv  see  that  the  phylo- 
& metic  starting  point  of  the  Cladoniaceae  is  undoubtedly  to  be 

found  in  a  simple  lichen  possessing  a  crustose  thallus,  hyaline, 

one-celled  spores,  and  a  biatorine  or  lecideine  apothecium. 

The  apothecial  stalk,  by  elongation  (Reinke,  1894^1896; 

Wainio,  1897),  secured  good  light  conditions  for  the  fruit  and 

facilitated  the  distribution  of  spores  (Smith,  '21),  resulting 
in  a  lichen  bearing  a  single  terminal  apothecium  on  a  stalk, 

similar  to  Baeomyces.  Later  the  podetium  increased  in  size 
and  branchine:  due  to  the  assumption  of  vegetative  functions : 
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in  the  genera  in  which  vegetative  development  of  the  sec- 
ondary thallus  was  very  great  the  primary  thallus  tended  to 

disappear.  In  some  genera  in  which  the  podetial  development 
is  not  so  jironounced  the  common  evolutionary  trend  from 
crustose  to  foliose  primary  thallus  can  be  traced. 

The  genera  of  the  Cladoniaceae  might  be  arranged  in  a 
scheme  such  as  is  shown  in  fig.  1.  In  the  left-hand  branch  one 
can  trace  the  advance  from  a  crustose  to  a  foliose  primary 
thallus  (though  it  often  disappears  in  some  species  of  Cla~ 
donia),  an  increase  in  spore  septation  from  Gymnoderma  to 
Ueteromyces,  but  remaining  one-celled  in  the  branch  leading 
to  Cladonia.  The  center  branch  has  advanced  primarily  in 
spore  septation.  Some  species  of  Baeomyces  have  septate 
spores;  Thysanothecium  has  1-2-celled  spores,  Glossodium 
2-4,  and  one  species  of  Gompkillus  100.  At  the  top  of  this 
series,  the  primary  thallus,  althougli  retaining  its  crustose 
form,  has  degenerated  to  a  homoiomerous  condition.  Tlie 

right-hand  branch  differs  from  the  other  two  in  the  possession 
of  cephalodia,  usually  occurring  on  the  primary  thallus  of 
Pilophoron  (which  is  primitive  in  having  one-celled  spores 
and  a  podetium  that  is  seldom  branched)  and  on  the  secondary 
thallus  of  Argopsis  and  Stcrcocaulon.  In  this  branch  an  in- 

crease in  the  septation  of  the  spores  can  also  be  traced  (Ar- 
gopsis forming  a  side  branch  with  muriform  spores).  Degen- 

eration of  the  primary  thallus  is  likewise  evident,  for  in  most 
species  of  Stereocaulon  and  in  Argopsis  this  structure  is 
evanescent. 

From  a  glance  at  this  scheme  of  evolution  within  the 
Cladoniaceae  it  is  fairly  evident  that  the  following  may  be  con- 

sidered as  trends  to  advancement  in  relation  to  Stereocaulon: 
(1)  increase  In  the  septation  and  consequently  in  the  length  of 
the  spore,  (2)  development  of  a  large,  branching,  fruticose 
podetium,  (3)  degeneration  of  the  primary  thallus,  and  (4) 
development  of  cephalodia.  To  prove  the  taxonomic  value  of 
cephalodia  it  is  now  necessary  to  show  thatcephalodial  char- 

acters are  correlated  with  the  tendencies  noted  above  as  well 
as  with  other  characters  useful  in  the  determination  of  species 
of  this  crenus. 
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To  what may  the  presence  of  cephalodia  be  con- 
sidered a  derived  character?  If  cephalodia  are  due  to  the 

of  parasitic as  is  ordinarily  assumed,  they 
hardly  be considered — although  the  extent  of  adaptation 

ainst  the  disease  could  easily  be — but  if  it  is  believed  that 

ARGOPSIS 

muriform  spores 
«T&ne8oent  pria&ry 

thAllus 

ceph&lodia  preaeni 

CIADONIA 

l-06lled   spores 

orustose  to   su'bfoliose 
primary  th&Ilus 

STEREOCAULON 

3«maJ3y  celled   spores 

mostly  eranescent 
primary  thallus 

csphalodia  present 

HETEROMYCES 

4-oelled   spores 
foliose  prijBary 

thallus 

O^MNODERMA 

1-oelled  spores 
follose  primary 

thallus 

GCMPHILLUS 

100-oelled  spores 
orustose  primary 

thai  lu  s 

(homoiomerous) 

OLOSSODIUM 

2— 4-oelled  spores 
orustose  primary 

thallus 

THY3A1I0THECIUM 

1—2- celled  spores 
orustose  primary 

thallus 

FILOPHORON 

1-oelled  spores 

persistent  primary 
thallus 

orustose  primary 
thallus 

aephalodia  present 

BAE0MYCE3 

1-eelled  spores   (2-4) 
omstoso  primary 

thallus 

Fig.  1.     A  diagrammatical  presentation  of  the  phylogenetic  connections 
within  the  family  Cladoniaceae  suggested  in  the  text. 

the  blue-green  algae  are  also  in  sjonbiotic  relationship  with  the 

fungal  constituent  of  the  lichen,  considerable  phylogenetic 

significance  must  be  associated  with  their  presence. 

Lichens  are  polyphyletic  in  regard  to  fungal  and  algal  com- 
ponents, and  it  is  commonly  assumed  that  when  similar  algae 
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are  held  by  different  fungi  they  are  of  independent  origin, 
whereas  when  different  algae  are  held  by  the  same  fungus  they 
are  of  common  origin.  Yet  although  the  same  fungus  appar- 

ently may  utilize  various  algae,  the  presence  of  two  algae  in  the 
same  thallus  is  rather  rare,  being  common  only  in  the  few 
species  producing  cephalodia  and  perhaps  in  certain  species  of 
Solorina  (the  latter  case  depending  upon  whether  or  not  the 
blue-green  algal  mass  in  such  species  as  S.  crocea  is  considered 

a  cephalodium;  see  Hue,  '11).  Thus  several  systems  (Reinke, 
1894,  1895,  1896;  Zahlbruckner,  '26;  Smith,  '21)  recognize 
chlorophyll  and  cyanophil  groups  as  being  relatively  distinct. 

In  considering  antiquity  of  symbionts  it  is  believed  that 
lichens  containing  green  algae  are  the  older  group  whereas  the 
cyanophils  are  of  relatively  recent  origin  (Forssell,  1885 ;  Hue, 

'11;  Smith,  '21).  From  the  standpoint  of  theory  it  is  reason- 
able to  assume  that  the  fungus  of  the  lichen,  first  adapted  to 

symbiosis  with  green  algae,  later  adapted  itself  to  an  addi- 
tional sjTnbiotic  union  with  blue-green  algae.  Although  it  is 

improbable  that  all  lichens  with  cephalodia  are  closely  related, 
the  tendency  to  form  these  structures  usually  persists  through 
an  entire  family  or  tribe  and  these  families  or  tribes  are  usu- 

ally recognized  as  being  relatively  high  in  their  respective 
series. 

Cephalodia  have  not  yet  been  reported  in  the  Pyrenocarpeae 
and  Graphidineae.  In  the  Coniocarpineae  they  occur  only  in 
Sphaerophorus,  the  terminal  genus  of  that  group.  The  cepha- 
lodia-bearing  plants  of  the  Cyclocarpineae  belong  for  the 
greater  part  to  the  Stictaceae,  Peltigeraceae,  and  Pannari- 
aceae  (the  three  most  highly  developed  families  of  the  Phyco- 
lichens)  and  to  the  Pilophoron,  Stercocaulon,  and  Argopsis 
branch  of  the  Cladoniaceae  (a  family  which  terminates  an  evo- 

lutionary branch  in  the  Archilichens).  It  seems  significant  that 
all  genera  of  foliose  and  fruticoso  lichens  producing  cepha- 

lodia are  connnonly  recognized  as  advanced.  There  are,  how- 
ever, some  relatively  primitive  crustose  genera,  e.  g.,  Lecidea 

and  Lecanora,  which  contain  a  few  cophalodia-bearing  species. 
The  antiquity  of  these  crustose  genera  and  the  large  number 
of  species  within  the  genera  would  make  it  quite  possible  for  a 
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few  species  to  adapt  themselves  to  the  production  of  cepha- 

lodia  (see  Kaule,  '32).  The  reason  for  this  occurrence  pri- 

marily in  advanced  groups,  thus  indicating  an  advanced  char- 

acter, is  not  understood.  The  real  physiological  significance 

of  the  cephalodium  is  not  known,  and  few  theories  to  account 

for  its  presence  have  been  advanced.  The  prevalent  opinion 

is  that  such  structures  are  pathological  growths  which  injure 
the 731).   This  does  not  seem  to  be 

logical  explanation,  however,  at  least  as  far  as  their  occur- 
rence in  the  genus  Stereocaulon  is  concerned.  The  question 

will  be  considered  in  greater  detail  later.  It  has  been  sug- 

gested, and  it  is  indeed  likely,  that  these  bodies  aid  in  nitrogen 

fixation  (Cengia  Sambo,  '23,  '26,  '31;  Darbishire,  '24,  '27).  If 

this  be  true  the  degree  of  advancement  can  readily  be  appre- 

ciated, the  fungus  being  specialized  to  the  extent  that  it  can 

utilize  one  alga  to  manufacture  its  usual  food  and  an  alga  of 

an  entirely  different  nature  for  its  nitrogenous  material. 

From  the  evidence  so  far  adduced  one  might  be  justified 

theoretically  in  holding  that  the  species  of  Stereocaulon  with- 

out cephalodia  are  more  primitive  than  those  that  possess 

them.  Yet  one  should  not  depend  upon  one  structure  for  the 

state  of  advancement  that  a  group  of  individuals  may  have 

attained,  and  particularly  so  when  that  character  is  a  vegeta- 
tive one.  Since  an  acceptable  system  is  always  based  upon  a 

combination  of  characters,  we  may  here  consider  the  associa- 

tion of  the  types  of  cephalodia  and  the  absence  of  cephalodia 
with  other  vegetative  and  with  sexual  characters. 

Types  of  Cephalodia 

Nylander  (1876),  Forssell  (1883,  1884),  and  Schneider 

(1897)  have  classified  cephalodia  into  several  subdivisions. 

The  cephalodia  of  Stereocaulon  fall  into  the  epigena  group  of 

Forssell 's  cephalodia  vera,  into  Nylander 's  cephalodia  epi- 
s  ectotrophic  group.  The  cephalodia and  into  Schneider 

of  this  genus  have  a  varied  gross  morphology,  and  on  thii 

basis  may  be  divided  into  three  groups  as  suggested  by  Dodg< 

( '29).  Merely  for  the  sake  of  convenience,  these  may  be  desig 
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nated  as  spherical,  botryoso,  and  scrobiculate,  characterized 
as  follows : 

Spherical:  Cephalodia  sessile  or  nearly  so,  at  times  partly 
immersed,  often  inconspicuous,  hemispherical  to  subspherical, 
small,  seldom  over  1  mm.  in  diameter,  tlie  larger  ones  appear- 

ing in  aggregates  or  irregularly  rounded,  gray  to  brown  masses 
(pi.  QQ,  figs.  1  and  2). 
Botryose:  Cephalodia  often  stalked  at  maturity,  similar  in 

shape  to  bunches  of  grapes,  concolorous  with  the  podetium, 
cinereous  to  glaucescent,  usually  rather  large,  2^  mm.  in  di- 

ameter (pi.  66,  figs.  3  and  4). 
Scrobiculate:  Cephalodia  usually  stalked  at  maturity,  glob- 

ular but  more  or  less  clavate,  pitted  and  furrowed  with  fine 
convolutions,  concolorous  with  the  podetium,  whitish  to  ashy, 
often  large  and  numerous,  1-7  mm.  in  diameter  (pi.  66,  figs.  5 and  6). 

These  groups  are  apparently  very  distinct.  In  mature  ma- 
terial with  an  abundance  of  cephalodia  it  is  almost  impossible 

to  make  a  mistake  in  determining  tlie  relationship.  In  excep- 
tionally young  material,  however,  both  the  botryose  and  scro- 
biculate cephalodia  appear  as  small  spherical  bodies,  and  oc- 

casionally there  is  a  conglomeration  of  spherical  cephalodia 
(usually  formed  by  the  growing  together  of  several  whose 
origin  was  near  a  common  point)  which  sometimes  approaches 
the  botryose  condition,  although  never  completely  so.  Few  of 
these  exceptional  cases  occur,  and  if  there  are  enough  cepha- 

lodia on  the  material  examined  (as  is  normally  the  case)  so 
that  the  range  of  variation  can  be  easily  seen,  the  groups  as  a 
whole  are  verv  uniform. 

The  Origin  and  Development  of  Cephalodia 

Young  podetia  of  Stereocaulon  possess  a  cortex  and  an  algal 
layer  in  addition  to  the  central  cylinder.  In  mature  specimens, 
however,  a  cortex  is  present  only  around  the  phyllocladia  and 
cephalodia  (Schwendener,  1860;  M.  and  Mme.  Moreau,  '32) 
which  occur  in  scattered  spots.  Evidently  these  layers  have 
burst  due  to  growth  of  the  central  cylinder,  and  algae  other 
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than  those  in  the  two  organs  mentioned  above  lie  in  small 

groups  here  and  there  in  a  loose  tissue  around  the  axis  of  tho 

lichen  (Kaule,  '32).  The  cephalodia  arise  on  this  relatively 

naked,  secondary  axis — which  in  longitudinal  section  shows 

two  fairly  well-defined  layers:  an  inner  axis  composed  of 

usually  parallel,  thin  hyphae,  and  an  outer  layer  of  thicker, 

more  gelatinous  hyphae,  often  interwoven.  Certain  blue-green 
algae  fall  on  this  outer  layer  and  initiate  cephalodia. 

The  account  below  is  based  primarily  upon  complete  de- 
velopmental series  of  cephalodia  of  the  following  species : 

Spherical   group:    Stereocaulon   paschale    and   S.    tomen- 
tosum, 

Botryose  group :  Stereocaulon  exufuni  and  S.  japonicum. 

Scrobiculate  group:  Stereocaulon  ramulosum  and  S.  ne- 
saeum. 

Less  extensive  series  w^ere  available  in  the  nature  of  free- 

hand sections  of  the  cephalodia  of  several  other  species. 

Spherical:  The  blue-green  algal  clusters  on  the  podetium 

vary  from  microscopic  to  rather  large-sized  (a  colony  of  Nos- 
toc  4  mm.  in  diameter  was  found  on  a  moistened  specimen  of 

S.  tomentosum).  The  presence  of  certain  of  these  algae  starts 

cephalodial  development ;  the  hyphae  of  the  outer  layer  of  the 

podetium  elongate  considerably  and  surround  the  algal  cells 

(pi.  67,  fig.  1).  Hyphal  branches  grow  into  the  interior  from  all 

sides  of  the  enclosing  wall  thus  formed  and  penetrate  between 

the  cells  or  filaments  of  the  alga  (pi.  67,  fig.  2).  Usually  pene- 

tration has  taken  place  to  the  extent  that  the  normal  appear- 
ance of  the  host  alga  is  obliterated  and  it  is  now  seen  as  small 

single-celled  units  embedded  in  a  spherical  mass  of  interwoven 

hyphae  (pi.  67,  figs.  2  and  3).  The  algae  begin  to  divide  and 

secrete  a  gelatinous  sheath  which  is  closely  surrounded  and 

sometimes  penetrated  by  the  fungus  (pi.  67,  fig.  5).  The  wall 

of  the  cephalodium  and  the  outer  layer  of  the  podetium  dis- 
solve at  the  point  of  contact  and  the  hyphae  surrounding  the 

blue-green  algae  are  thus  brought  in  closer  relationship  with 

the  interior  of  the  lichen.  By  further  growth  these  hyphae  be- 
come interwoven  with  those  of  the  central  cylinder  of  the 
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podetium,  often  anastomosine:  and  fusins:  with  them.  Th 
to     """     iWOil.w 

nection  with  the  podetial  axis  is  very  distinct  but  a  long  stipe 
is  not  formed  by  ccphalodia  of  this  group.  In  younger  stages 
tlie  close  adlierenee  of  the  fungal  hyphae  to  the  gelatinous 
sheath  surrounding  the  algae  gives  the  appearance  of  a  num- 

ber of  ''capsules"  in  the  interior  of  the  cephalodium  in  which 
the  algae  lie  (pi.  67,  fig.  5).    This  stage  persists  for  a  short 
time  only ;  probably  the  sheath  becomes  less  viscous  in  mature 
cephalodia,  for  it  then  appears  more  diffuse  and  the  fungal 
elements  form  hyphal  plates  so  that  a  chamber-like  division 
into  several  portions  results  (pi,  67,  figs.  4,  6,  and  7).  The 
algae  are  kept  in  intimate  contact  with  the  central  cylinder  of 
the  podetium  at  all  times  by  hyphae  running  from  chamber  to 
chamber  and  finally  to  the  central  axis  of  the  lichen.  In  the 
earlier  stages  the  algae  of  the  cephalodia  would  usually  be 
identified  as  Glococapsa,  but  by  the  time  the  chambers  have 
differentiated  the  colonics  have  assumed  their  typical  form 
in  cephalodia  with  Stigonema,  Scytonema,  or  Nosfoc.  The 
hyphal  plates  are  of  varying  thicknesses,  and  near  their  point 
of  origin,  i.  e.,  near  the  wall  of  the  cephalodium,  often  pass  into 
a  sort  of  pseudo2)aroncliymatous  zone.  Farther  toward  the 
outside  is  the  wall,  composed  of  thicker,  peripheral  hyphae 
(pi.  67,  figs.  5,  6,  7,  and  8).  The  wall  is  comparatively  thin  and 
never  is  as  distinct  as  in  the  scrobiculate  type  (e.  g.  in  S.  ramu- 
losum,  pi.  68,  fig.  8).  A  conspicuous  stalk  is  only  rarely  formed, 
although  occasionally  the  hyphae  running  from  the  clumps  of 
algae  to  the  central  cylinder  of  the  podetium  are  quite  well  de- 

veloped and  so  resemble  one.  The  shape  of  the  cephalodium 
is  primarily  dependent  upon  that  of  the  algal  mass  about  which 
it  was  built.   If  the  mass  were  small  the  cephalodium  would 
tend  to  bo  spherical  or  subsphorical,  but  if  it  w^erc  extended, 
flattened,  or  linear  that  shape  could  also  be  assumed. 

After  the  cephalodium  has  spent  some  time  in  vegetative 
& 

to 

observed.   This 
noted  merely  as  a  loss  of  color  but 

LS  an  alteration  in  the  structure  of  the  algal  cells.    The  cell 
ontent  shrinks,  and  cavities  can  be  seen  within  the  frehitinnns 
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sheath.  Later  the  sheath  itself  becomes  wrinkled  and  lobed 

abnormally.  Even  in  young  stages  a  large  number  of  dead 

cells  are  found;  in  older  stages  only  empty  membranes  are 

visible.  The  algae  often  are  totally  absorbed  by  the  lichen,  and 

with  the  death  of  the  algae  the  walls  of  the  hyphae  in  the  cepha- 
lodium  thicken  noticeably.   These  hyphae  seem  to  be  without 
further  function. 

Summarizing  we  can  say  that  the  cephalodia  of  this  group 

are  relatively  primitive  because  they  have  indefinite  shape 

and  a  loosely  arranged  wall,  and  because  they  are  sessile, 

rarely  producing  a  well-defined  stipe. 

Botryose:  The  cephalodial  primordium  of  the  botryose 

group  is  very  similar  to  that  of  the  spherical  group.  A  single 

cell,  a  small  filament  or  a  colony  of  blue-green  algae  coming  in 
contact  with  the  podetium  is  immediately  surrounded  by 

hyphae  from  the  outer  layer.  The  algal  cells  then  come  to  lie 

more  or  less  at  random  in  a  spherical  mass,  the  hyphae  merely 

being  interwoven  (pi.  67,  fig.  9).  Hyphal  branches  grow  from 

this  surrounding  wall,  and  no  matter  what  alga  may  be  pres- 
ent at  this  stage  its  cells  are  independent  units  separated  by 

the  fungus  (pi.  67,  fig.  10).  The  algae  continue  to  divide,  and 

a  gelatinous  sheath  is  formed  around  the  Gloeocapsa  colonies 

or  the  Nostoc  and  Stigonema  filaments  (pi.  67,  figs.  11  and  12). 

As  in  Stereocaulon  paschale  and  S.  tomentosum,  this  sheath  is 

closely  surrounded  by  the  hyphae  of  the  fungal  component.  At 

this  time  the  outer  layer  of  the  podetium  and  the  wall  of  the 

cephalodium of  the  inner  part  of  the 

cephalodium  grow  through  and  become  attached  to  the  central 

cylinder  of  the  podetium.  Thus  an  intimate  union  is  formed 

between  the  capsulated  algal  groups  and  the  central  cylinder 

of  the  lichen  at  an  early  stage.  The  wall  of  the  cephalodium 

differs  markedly  from  that  of  the  scrobiculate  type  in  that  it  is 

looser,  much  thinner,  and  is  composed  of  interwoven  rather 

than  of  periclinal  hyphae  (pi.  67,  fig.  14).  This  interwoven 

wall  sometimes  appears  to  be  intermediate  between  the  periph- 
eral orientation  of  the  hyphae  common  in  the  spherical  group 

and  the  periclinal  orientation  in  the  scrobiculate  type.    The 
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walls  of  the  ceplialodia  of  the  two  former  groups  are  un- 
doubtedly less  highly  specialized  than  those  of  the  latter.  As 

in  the  case  previously  described,  the  gelatinous  sheath  of  the 
alirae  becomes  less  evident  with  age  and  diffuses  out.  The  sur- 

rounding hyphae  then  form  hyphal  plates  which  divide  the 
cephalodium  and  its  algal  content  by  several  partitions  (pi.  67, 
fig.   13).    The  method  of  lobe   formation  appears  to  vary 
slightly.  In  some  young  cephalodia  the  algae  come  to  lie  near 
the  outer  wall.   In  this  case  neither  complete  lobes  nor  com- 

plete hyphal  plates  are  formed,  but  the  cephalodium  rounds 
out  conforming  to  the  spatial  limitations  imposed  by  the  par- 

tially formed  plates.   Thus,  although  the  lobes  are  rather  dis- 
tinct they  arc  not  chambered  units  in  the  cephalodium.   The 

algal  layer  follows,  in  general,  the  contour  of  the  lobes  near  the 
outer  wall.   The  other  type  of  lobing  is  apparently  the  normal 
one.  The  hyphal  plates  surrounding  the  algal  colonies,  as  de- 

scribed above,  grow  so  as  to  enclose  them  almost  completely 
before  making  their  connection  with  the  central  cylinder  of 
the  podetium.    Growth  and  division  of  the  algae  inside  the 
chambers  thus  formed  expand  them  into  the  lobes  so  visible 
externally  (ph  67,  fig.  15).    The  number  and  size  of  lobes 
formed  are  not  definite,  and  there  is  no  variation  in  the  gross 
morphology  of  the  two  types  of  botryose  cephalodia  described. 
The  arrangement  of  the  algae  in  the  cephalodium  is  quite 
varied  but  often  seems  to  be  correlated  with  the  source  of  light. 
In  old  cephalodia  the  stages  previously  recorded  in  the  de- 

terioration of  the  algae  are  very  numerous. 
From  the  standpoint  of  anatomical  structure  this  type  of 

cephalodium  is  seen  to  have  advanced  from  the  condition 
found  in  the  spherical  group  in  that  it  has  acquired  a  more 
definite  form,  a  more  highly  developed  conducting  system,  a 
wall  often  composed  of  interwoven  rather  than  of  peripheral 
hyphae,  and  usually  a  well-defined  stipe. 

Scrohiculatc:  A  cell,  filament,  or  colony  of  Gloeocapsa,  Nos- 
foe,  Stigonema,  Scytoncma,  and  possibly  related  genera,  may 
initiate  the  cephalodium  in  this  group  (pi.  68,  fig.  1).  Most  of 
these  have  been  found  within  a  single  cephalodium  of  a  plant. 
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The  type  of  alga  does  not  alter  the  gross  morphology  of  the 
structure;  and  the  microscopic  structure  is  only  slightly  dif- 

ferent with  different  algae.  The  primordium  is  surrounded 
hyphae  which  arise  from  the  outer  layer  of  the  podetium 

and  form  a  spherical  mass,  similar  to  the  same  stage  in  both 
the  spherical  and  botryose  groups  (pi.  68,  fig.  3).  Hyphal 
branches  grow  inward  from  this  enclosing  layer  and  penetrate 
between  the  cells  of  the  alga.  By  this  time  the  alga  has  usually 
divided  a  few  times,  and  if  a  filamentous  or  colonial  form  were 
present  it  has  now  been  separated  so  that  its  cells  appear  as  in- 

dividual organisms  (pi.  68,  fig.  2).  The  a 
8**^  6 

be 

distinguished  at  this  stage.  These  cells  lie  apparently  at  ran- 
dom in  a  dense  spherical  mass  of  hyphae.  The  mass  is  uni- 

formly dense  and  no  outer  wall  has  been  formed. 
The  algae  continue  to  divide  and  each  cell  that  is  now  sepa- 

rate seems  to  give  rise  either  to  a  small  colony  or  a  filament 
which  becomes  surrounded  by  a  gelified  sheath.  The  hyphae 
of  the  fungus  form  a  firm  layer  closely  adnate  to  each  sheath 
(pi.  68,  figs.  6  and  10)  from  which  hyphal  connections  can  be 
traced  back  into  the  central  cylinder  of  the  podetium  in  median 
sections  (pi.  68,  figs.  5  and  7).  After  this,  the  hyphae  divide 
the  algae  into  several  masses,  forming  plates  around  the  vari- 

ous clusters.  Simultaneously,  several  hollow  spaces  are 
formed  (especially  noticeable  in  cephalodia  containing  Nostoc 
or  Gloeocapsa)  through  which  interlacing  hyphae  run  from 
clump  to  clump  and  then  into  the  podetium  (pi.  68,  fig.  4).  The 
wall  of  the  cephalodium  has  been  forming  during  this  time, 
and  is  now  about  one-half  of  its  probable  thickness  at  maturity, 
consisting  of  thick,  more  or  less  periclinal  hyphae  but  inter- 

woven enough  to  produce  a  firm,  unbroken  wall.  Long  search 
has  not  revealed  an  opening  in  the  outer  wall  of  the  cephalo- 

dium. The  entire  structure  is  still  spherical  or  ovoid. 
Later  convolutions  form  and  the  structure  becomes  more 

or  less  pitted  (pi.  66,  figs.  5  and  6).  This  is  apparently  due  to 
the  looseness  of  the  conducting  hyphae  and  the  arrangement 
of  the  algal  masses  in  a  favorable  position  with  reference  to 
the  source  of  light.   At  this  stage  a  visible  stalk  is  usually 
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formed,  rudiments  of  which  can  be  seen  microscopically  in 

very  early  stages.  The  stalk  consists  of  two  layers :  the  cepha- 

lodial  wall,  and  the  core  of  conducting  hyphae.  The  core  some- 
times extends  as  much  as  one-third  of  the  diameter  into  the 

cephalodium  and  may  or  may  not  form  before  lobing  takes 
figs.  4  and  5).   In 

V^ 

its  primordia  may  be  seen  at  the  time  that  the  definite  gelati- 
nous sheath  is  first  formed.  The  cephalodial  wall  has  increased 

in  thickness,  presumably  simply  by  elongation  of  the  periclinal 

hyphae  (pi.  68,  figs.  8  and  11).  It  is  composed  of  a  closely 

packed  tissue  of  hyphae  and  thus  is  quite  different  from  the 

wall  of  the  podetium  which  is  of  comparatively  loosely  inter- 

woven hyphae.  The  mature  cephalodium  consists  of  this  com- 
pact wall  with  the  outline  of  a  stalked,  irregular  pocket  filled 

with  a  tissue  of  loosely  interwoven  filaments  and  hyphal  plates 

intimately  associated  with  blue-green  algal  masses  (pi.  68,  fig. 
11).  In  cephalodia  with  Nostoc  and  Gloeocapsa  the  algae  seem 
to  be  scattered  in  groups,  but  in  those  with  Stigoncma  and 

Scytoncma  they  occupy  almost  the  entire  cavity.  The  destruc- 

tion of  the  algae  (pi.  68,  figs.  9,  12,  and  13),  previously  men- 
tioned in  old  cephalodia,  with  a  corresponding  thickening  of 

the  cephalodial  hyphae  after  their  death,  is  very  evident. 
Several  times  young  cephalodia  forming  on  the  wall  of  fully 

developed  cephalodia  are  found  (pi.  68,  fig.  2).  The  mode  of 
origin  and  subsequent  development  are  the  same  as  though 

they  had  occurred  on  the  podetium.  In  very  young  stages  con- 
necting hyphae  are  sent  through  the  wall  of  the  older  cepha- 
lodium and  make  contact  with  its  conducting  hj^^hae ;  at  the 

point  of  contact  the  cephalodial  wall  is  destroyed.  This  ob- 
servation easily  explains  how  two  kinds  of  algae  might  be 

found  in  the  same  cephalodium. 
Anatomically  considered,  the  scrobiculate  group  contains 

the  most  advanced  cephalodial  type.  The  specialized  shape  of 
the  cephalodium,  the  highly  developed  conducting  system,  and 
well-defined  stipe,  together  with  a  derived  wall  structure,  raise 
it  far  above  the  other  groups,  for  none  of  them  possess  all  of 
these  characters. 
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Characters  Associated  with  the  Types  of  Cephalodia 

The  genus  Stcreocaulon  has  great  variability  in  the  char- 
acteristics of  its  members,  somewhat  similar  to  that  found  in 

the  closely  related  genus  Cladonia.  Thus  specific  relationships 

must  be  settled  upon  combinations  of  characters,  and  these 

characters  often  vary  considerably  within  a  species.  Spore 

sizes  have  minor  variations  among  species  in  most  groupings 

of  this  genus  but  on  the  whole  are  so  uniform  as  to  be  without 

value  in  specific  diagnosis  (Riddle,  '10).  In  general,  spore 

characters  are  the  most  conservative  (note  emphasis  of  Wat- 

son, '29,  and  Gilbert,  '27,  on  them),  and  since  the  elongation 

and  increasing  septation  of  the  spores  cannot  be  shown  be- 

tween species  they  would  be  expected  to  show  within  the  family 

(see  p.  734).  From  table  i  it  is  indeed  quite  apparent  that  there 

is  a  gradual  elongation  of  the  spores  and  an  increasing  septa- 

tion of  the  same  structures  within  the  groups  based  on  ceph- 

alodia, in  the  following  order : 

Cephalodia  lacUng:  The  apothecia  also  are  often  lacking. 

Only  one  species,  Stereocaulon  pygmaeum  (specimens  not 

seen  by  the  author),  which,  according  to  Dodge  ( '29),  belongs 
in  this  section,  has  been  reported  with  spores.  Dodge  gives  the 

SDores  of  this  species  as  13-15  \i  in  length,  3-septate. 

Spherical:  spores  20-39  \i  in  length,  3-7-septate. 

Botryose:  spores  24-100  m  in  length,  3-16-septate. 

Scrobiculate:  spores  35-200  m  in  length,  3-29-septate.  ̂ 
It  is  also  seen,  as  would  be  expected,  that  other  associated 

fruiting  characters  (often  used  in  distinguishing  species  in 

this  genus),  such  as  length  of  asci,  height  of  hymenium,  and 

thickness  of  hypothecium,  are  correlated  with  the  length  and 

septation  of  the  spores.  Furthermore,  it  is  significant  that  the 

evidence  obtained  from  this  comparison  agrees  in  every  detail 

with  that  derived  from  anatomical  studies  of  the  origin  and 

development  of  cephalodia  in  that  the  groups  may  be  arranged 

as  follows,  each  one  in  sequence  indicating  a  more  advanced 

condition :  spherical,  botryose,  scrobiculate. 
Advanced  species  of  Stereocaulon  have  been  predicted  to 
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TABLE  I 

CORRKLATION    OF    CERTAIN    APOTHECIAL    CHARACTERS    WITH    THE 
ce: PHALODIAL   TVl'IOS' 

Thickness    lleiglit 

^^k^                              A                        ^                       ̂      A 

Spore 
Spore 

of  lij'po- of  hy- 

Length 

Cepnalodia 
Species 

length 
septa thecium menium of  aacus iufi in  fi 

in  fi 

in  n 

albicans 
arhn^cula 

Lacking 
congcstwnt 
gracilescens f?  a  n  u  m 

Apotliecium  lacking 

condensaium 25-35 3 30-50 40-50 35-45 

pilcatum 
20  30 3 20-30 

50-60 43-55 

alpinum 25-35 3 35-40 

45-60 

35-50 
corall  aides 20-35 3-5 35-50 50-60 

40-45 cornutiiin 28  32 3 40-65 
46-60 

42-50 

Spherical 
denudaium 22-38 3-5 25-35 

50-70 40-50 

glareos7i7n 
25-37 3 25-40 45-55 48-50 

naoewazxense 30-35 3-4 45-60 45-60 35-52 

paschale 28-39 3 45-60 50-65 35-50 
riimlorwm 30-35 3 35-50 

60-70 
55-60 

sphacroph  oroides 35-38 3 
45-60 45-60 

43-50 

tomentoswm 

Wright  a 
25-35 3-7 45-60         45  60 

35-45 
1 Apotliccia   not   seen 

hotrgophorum*^ 75 
11 

«A 

1 ^^ 

* 

corticatulwTJi 25-40 3 
60-80 60-95 

50-75 
ourtatum 36-40 3-7 55-70 70-95 65-85 cxutum 30  48 3-5 80-88 

80-105 
70-85 Rotryose foliolosum 

94-100 
14-16 74-95 120-140 105-120 

japonicv/?n 
25-48 3-5 

45-75 72-96 50-85 
nigrum 40-50 

3-7 45-80 70-95 
60-75 octomerellum 34-55 3-7 60-85 75-98 70-85 

pro  stratum 24-30 3 
65-75 80-105 50-78 

uvnliferwm 25-35             3 65-75 65  82 52-70 

cliUyrocarpoidcs 
75-100 

5-9 65  80 135-190 110-160 

Iccanoren^m^ 72-80 
5-7 

— ^- ^ 

macrocarpnm 40-70 
3-5 

95-110 
105-140 70-90 

-       * 
macrocepha  htm  * 

200 
19-29 — *^ ^ 

mixtiim 36-75 3-5 50-90 65-110 
60-90 

J 
1 

nesaeum 70-120 
5-12 

70-90 120  150 105-135 
Serobiculate pilophoroidcs 50-65 5-9 80-110 95-140 

80-110 

1 

4 pihiliferum 60  110 

5-15 
80  105 

120-200 90-160 

i p  roxim  um 
40-70 

3  5 
45-85 75-110 60-90 

i 
ramuJosum 35-95 3-5 50-94 

70-120 50-110 

nnense^ 
132-155 29 180-200 176-190 

mrcdiiferum* 
100-110 7-9 — 

150 
88-115 

t 

"ifrictvni 
80-90 3  7           65  85 130  170 

105  120 

*  Values  recorded  in  tables  I  and  ii  do  not  apply  to  typt^  or  authentic  material  in all  casesj  but  represent  the  range  of  the  available  herbarium  material  determined 
to  the  species  listed.  Since  in  many  cast^  only  a  few  speciirnMis  were  present  it 
might  be  expected  that  the  average  and  even  extreme  figures  would  differ  slightly had  additional  material  beuu  available. 

•Specimens  of  species  marked  witli  an  asterisk  w^ere  not  seen.  Figures  cited  here are  taken  from  the  original  type  descriptions  or  from  subsequent  examination  of 
the  types  and  arc  included  to  give  a  more  complete  conception  of  the  extremes  of 
certain  groups. 
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have  evanescent  primary  thalli.  This  is  true  of  all  the  species 
considered  with  botryose  and  scrobiculate  cephalodia,  which 
on  the  basis  of  certain  apothecial  characters,  notably  spore 

size  and  septation,  have  been  indicated  as  being  most  ad- 
vanced. Two  species  in  the  section  with  spherical  cephalodia, 

i.  e.,  Stereocaulon  condensatum  and  ̂ S'.  pileatum,  have  persist- 
ent primary  thalli.  The  presence  of  spherical  cephalodia,  a 

small  podetium,  short,  few-septate  spores,  and  a  persistent 
primary  thallus  have  all  been  indicated  as  being  primitive 

characters.  Thus  it  seems  that  the  two  species  mentioned  fnl- 
fill  all  of  the  requirements  of  a  primitive  state,  and  on  that 
basis  must  be  designated  as  the  group  that  is  in  all  probability 

most  similar  to  the  ancestors  of  the  representatives  of  Stere- 
ocaulon existing  to-day.  That  group  of  species  lacking  cepha- 

lodia may  have  either  a  persistent  or  evanescent  primary  thal- 
lus, indicating  a  primitive  condition,  as  does  the  absence  of 

cephalodia  itself  (since  these  are  derived  characters).  Per- 
haps this  section  could  be  considered  even  more  primitive  than 

the  group  with  spherical  cephalodia.  Yet  whenever  such  a 
state  is  indicated  it  is  necessary  to  inquire  whether  the  given 
combination  of  characters  indicates  a  truly  primitive  or  merely 
a  reduced  condition.  Since  the  probable  ancestors  of  Stere- 

ocaulon, forms  similar  to  the  genus  Pilophoro7i  (fig.  1),  pos- 
sessed cephalodia,  at  least  on  the  primary  thallus,  it  seems 

more  logical  to  believe  that  the  most  primitive  species  of 
Stereocaulon  should  also  have  them.    Thus  the  group  under 
consideration  can  reasonably  be  assumed  to  have  undergone  a 
reduction  from  the  primitive  state  designated  above,  the  re- 

duction being  evident  in  the  disappearance  of  cephalodia  and 
often  of  apothecia,  as  well  as  in  other  correlated  characters 
which  will  be  mentioned  below,  tendencies  logically  connected 

with  the  arctic-alpine  environment  in  which  it  occurs. 
It  was  also  considered  that  a  small,  erect,  secondary  thallus 

bearing  a  single  terminal  apothecium  would  represent  a  primi- 
tive condition,  while  a  large,  vigorously  branching  podetium 

bearing  numerous  apothecia  would  be  more  advanced.  To  a 
certain  extent  table  ii  shows  the  variation  predicted  from 
family  analysis,  the  extent  of  branching  being  indicated  by  the 
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number  of  main  branches  and  the  apotheclal  index  (a  term 
used  to  refer  to  the  number  of  apothecia  terminating  the  main 

branches  and  branchlets  of  the  podetium — see  note  4,  table 
TABLE  II 

CORRELATION    OF    CERTAIN VEGETATIVE    CHARACTERS    WITH    THE 

CEi»HALOL)lAL    TVl'KS> 

Predominant 

Cephalodia Spooios 
Size  in Branch Color 

Apoth. 

type  of 

cm. 

iiig^ index* 

1 

phyllocladium ■ albicans .6-1.4 
0-1 

wliite \ 

granular arhuscula 1-2 0-2 

grayish granular 
Lacking congestum 

1.5-2 

0-2 white 
verruciform 

gracilescens 
.5-1.5 0-1 wliite 

granular 
nnnum 

.2-.6 

0-3 
1 
^vhitish 

1 

granular con-dn\-satum .3-1.2 0-1 

gray-(lark 

0-2 

granular-verru- ciform 

pUeatum 
.5-1.0 0-1 

liglit-dark 
0-1 

granular  to  elon- 

gated 

■ 

aJpinum 1-3 1-3 

gray-dark 

3-15 

verruciform 
coralloidcs 2-4 

3-5 

white-gray 
3-20 

coralline 

comutum 5-9 0-1 
1 

white-gray 0-2 

coralline-flat- tened 
dcnudatv/m 

1-7 
0-3 

gray-dark 
0  6 flattened-umbil- icate 

Sphurical glare  OS  wm 
1.5-2.5 2-4 

grayish 

3-8 

cylindrical-te- 
rete 

nab  enmsieiise 
2.5-3 2-4 

gray-dark 

3-8 
flattfmed-squa- tniform 

paschale 
2  9 

2-5 
light-gray 

0-14 

palmate-digitate 

rivulomm 1-2 
1-3 

grayish 

0-15 

verruciform- unibilieate 

ftphaerophoT' 3-5 
2-7 

s^^y 

0-10 

verruci  form- 
oides elongate 

tomentosMm 
3-10 

2-4 

gray-dark 
0-6 squamulose Wrightii 3-5 0-2 

grayish 

~~ absent 

botryopli' 
2-4 — — 

coralline 

orum*^ 

cortieatulum .8-2.0 
1 

0-3 
dark 

4-8 

granular-subcor- 
alline 

mrtatuTn 1-2 0-3 

gray  -dark 

1-6 

pap  illiform— cor- 
alline 

rrutum 
3-5.5 

2-4 bro\\Ti'-duxk 

4-10 

coralline 
Botrvose foliolosum 2-4 3-4 light 0-3 

coralline 
japonicwm 

1.2-3.5 
0-4 dark 1-8 1 

1 coralline;— verru- 
ciform nigrwrn 2-4 

0-4 dark-black 2-7 coralline 
octomerellum .4-1.2 0-2 dark 

1 

1-3 

coralline-subcor- alline 

prostratum .4-.  9 0-1 

dark-gray 1-2 

subcoralline-cor- alline 
uvuHferwm 

2.5-5 
1-4 

gray-dark 

2-10 

coralline-terete 
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TABLE  II— Continued 

■                                                                                                                                                                                                                                                                                                                                                                                                                                   L 

1 1 Predominant 
Ccphalodia Species 

Size  in 

Branch- 
Color 

Apoth. 

type  of 

X 

^^ 

cm. 

ing' 
index* 

phyllocladium chlorocarp' 5-9 
5-7 

whitish 

7-22 

coralline— terete oides 1 

lecanoreum* 

5-7.5 
— whitish ^ 

coralline 
maerooarpmn 

6-12 
5-6 whitish 

20-44 
coralline 

ynaerocepha- 
1.5-4 

— — — 

coralline 

In  m  * 
mixttim 4-8 6-10     whitish 17-48 coralline^terete 

Scrobicu- 
nesaeiim 4-7 4-7 

light 15-50 coralline-terete late 
pilophoroides 

6-12 3-7 whitish 
15-52 coralline 

pilulifenimi 1 .5-3.5 2  5 light 
5-15 

coralline- terete 
pro-xiTmim 

6-9 
4-10 

whitish 7-38 
coralline-terete 

ramulosum 
3-10 3-10 

whitish          i 
5-48 

coralline-terete 

.nnense* 
2-4 1 

— — 

coralline 

sorediiferum* 
2-4 — — 

coralline 
strictum 

4-7 4-6     [  light 4-11 
coralline-terete 

*  See  footnote  1,  table  i t 
9 

*  See  footnote  2,  table  T, 
'  The  values  listed  indici ite  the  number  of  main  branches  of  mature  podetia. 
*  ApotheciaJ  index  is  the 

'  term  us< 
t*d  to  refer  to  the  number  of  apothecia  terminat- 

iner  the  bra nchlets  of  a  po detium. It  is  a  measure  of  the extent  of  main  branching 

rather  than  of  the  fineness  of  the  subdivisions  or  of  the  numlicr  of  apotliecia  pro- 
duced. The  lateral  apothecia  of  the  species  that  produce  them  are  not  included  here 

and  in  many  cases  (especially  in  species  with  spherical  cephalodia)  it  is  difficult  to 

distinguish  a  sub-lateral  from  a  terminal  apothecium.  The  values  then  are  more  or 
less  relative  but  do  indicate  the  tendencies  present. 

ii).  As  can  be  seen,  the  section  with  scrobiculate  cephalodia 

is  by  far  the  most  advanced,  having  a  size  range  of  1.5-12  cm. 

and  an  apothccial  index  of  5-52.  The  botryose  and  spherical 
(exclusive  of  the  two  species  designated  as  primitive)  groups 

occupy  the  reverse  order  expected,  having  a  size  range  of  0.4- 
1-10  cm.  resDCctivelv.  and  these  are  correlated  with 5.5  and 

indices 10  and  0-20.  The  number  of 

oduced  on  the  podetium 

sph 
limited often  shows  almost 

bodies  as  the  scrobiculate  tvpe,  contrasted 

few  produced  by  the  botn 
has  the  smaller  podetium 

That  the 

perhaps  due  to  the  fact  that  the  cephalodia,  though  un- 
doubtedly more  specialized,  are  fewer  and  that  the  apothecia 

are  often  unusually  large.  The  differences,  however,  are  great 

enough  to  indicate  a  more  or  less  parallel  development  of  the 

species  with  botryose  and  the  advanced  species  with  spherical 
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ceplialodia  rather  than  to  harmonize  mth  the  hypothesis  that 
one  of  these  groups  might  have  arisen  from  the  otlior. 

The  nature  of  the  phyllocladium  is  also  considered  of  value 
in  determining  species.  Each  species  has  a  typical  form  which, 
although  quite  variable  and  developing  many  different  stages, 

gives  a  distinct  appearance  to  the  plant  (Riddle,  *10;  Magnus- 
son,  '2G).  Tabulation  of  these  organs  (table  ii)  for  the  vari- 

ous groups  of  cephalodia  recognized  shows  that  a  particular 
type  of  phyllocladium  is  associated  with  a  particular  group. 
A  reduced,  granular  structure  is  characteristic  of  the  species 
without  cephalodia;  the  species  with  spherical  cephalodia 
show  a  transition  from  the  granular  to  more  highly  developed 
(though  quite  varied)  forms;  and  the  botryose  and  scrobicu- 
late  groups  usually  possess  well-developed,  coralline  phyllo- 
cladia  that  are  often  branched.  Moreover,  since  the  color  and 
size  also  agree  with  the  proposed  grouping,  the  entire  habit 
of  tlie  plant,  considered  important  in  distinguishing  species  of 
the  genus,  may  be  said  to  bo  correlated  with  the  cephalodial 
types  recognized  in  this  paper. 

The  brown  hypothecium,  upon  w^hich  the  section  Phaeohasis 
(Wainio,  '15)  was  founded,  appears  sporadically  among  the 
divisions  noted  here.  Although  this  character  is  at  times  used 
to  distinguish  species  groups  it  evidently  is  not  associated  with 
any  other  character  considered  as  having  phylogenetic  value. 
This  same  conclusion  has  already  been  reached  by  Redinger 

('36)  who  points  out  such  great  divergencies  between  species 
of  Stercocaulon  with  a  dark  hypothecium  that  on  this  basis 
alone  they  cannot  be  held  closely  related.  Thus  the  section 
Phaeohasis  should  not  be  taken  as  an  expression  of  natural 
relationship. 

Specificity  of  Cephalodial  Gonidia 

It  is  interesting  to  note  that  the  cephalodial  gonidia  of  Stere- 
ocaulon  are  always  blue-green  and  not  green  algae  like  the 
normal  gonidium.  Also  of  possible  significance  is  the  fact  that 
the  ability  to  form  such  structures  is  generically  defined.  A 
dispute,  however,  has  arisen  as  to  whether  there  is  any  vari- 
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ability  in  the  algae  enclosed  in  these  organs.  Many  Chloro- 
phyceae  and  Myxophyceae  occur  as  epiphytes  on  the  podetium, 

especially  of  the  tomentose  species,  whereas  only  a  few  genera 
have  been  identified  in  cephalodia.  Nylander  (1860)  described 

several  species  of  Stereocaulon  based  upon  the  nature  of  the 

cephalodial  contents.  Th.  Fries  (1866)  found  all  of  Nylander 's 
types  in  a  single  cephalodium  and  consequently  did  not  ac- 

cept the  latter 's  species,  further  postulating  (although  stating 
that  he  was  not  certain)  that  these  types  were  three  different 

stages  in  the  development  of  a  parasitic  algal  genus  (Stigo- 
nema  =  Sirosiphon).  Schwendener  (1869)  held  that  the  algae 
did  not  change  their  appearance  during  development  but 

stated  that  the  three  kinds  of  gonidia  were  three  different 

algae  (Stigonema,  Scytonema,  and  Nostoc).  Although  Th. 

Fries  found  these  types  in  a  single  cephalodium  in  1866,  lead- 

ing lichen  taxonomists  have  either  neglected  or  refused  to  rec- 
ognize his  work,  for  they  accepted  species  based  solely  on  the 

kind  of  algae  present  (Nylander,  1888;  Hue,  1898;  Zahlbruck- 

ner,  '27;  Dodge,  '29).  Riddle  ('10)  and  Magnusson  ('26)  have 
stated  that  the  algal  content  of  the  cephalodium  is  a  good 

specific  character  although  Riddle  recorded  one  specimen  with 

two  kinds  of  algae,  while  Magnusson  found  both  Nostoc  and 

Stigonema  in  the  cephalodia  of  Stereocaulon  fastigiatum  and 

S.  paschale.  In  S.  ramulosum  Schwendener  (1869)  and  Fors- 
sell  (1883,  1884)  recorded  Nostoc  and  Stigonema;  Bornet 

(1873)  reported  Scytonema  and  Lynghya.  Frey  ('33)  found 
Nostoc  and  Stigonema  in  Stereocaulon  paschale,  S.  grande,  S. 
denudatum,,  and  S.  botryosuni. 

Certain  facts  obtained  from  the  study  of  the  development  of 

the  cephalodium  should  be  emphasized  here.  In  the  early 

stages  it  is  impossible  to  distinguish  the  genus  of  algae  pres- 
ent. In  some  of  these  stages  (especially  in  species  of  the 

spherical  group)  Stigonema  and  Scytonema  (and  sometimes 

Nostoc)  contained  in  cephalodia  would  be  identified  as  Gloeo- 
capsa,  Forssell  (1883,  note,  p.  14)  recorded  transitions  between 

Gloeocapsa  and  Stigonema  in  cephalodia.  Furthermore,  the 
form  of  the  alaral  cells  varies  srreatly,  since  continued  division 
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causes  tliem  to  become  closely  pressed  togetlicr.  Also  (espe- 
cially ill  species  with  scrobicnlate  ccplialodia)  filaments  of 

Stigoncma  often  appear  like  those  of  Nostoc,  the  division  into 
the  third  plane  being  rather  late  in  develoximeiit.  Mistakes  in 
identification  are  easily  made  and  especially  so  in  free-hand 
sections  mounted  in  glycerine  or  lactophenol  and  stained  with 
such  dyes  as  eosin,  methyl  blue,  etc.  For  clarity  in  determina- 

tion, embedding  in  a  suitable  medium  and  staining  with  iron- 
alum  hacmotoxylin  is  recommended  (the  process  used  to  make 
the  counts  recorded  below).  Since,  as  Th.  Fries  (1866)  postu- 

lated, the  algae  undergo  morphologic  changes  during  the  devel- 
opment of  the  cephalodium,  they  are  at  least  a  rather  unstable 

taxonomic  character. 

Although  it  is  true  that  changes  during  development  take 
Schwendcner's  observation  that  various  genera  of 

ccphalod 
o 

Table  iii  sh 

from 
of  the  examination  of  a  large  number  of  cephalodia 

enumeration  of diffe 
of  alirae  found 

Thus  the  genera  of  algae  enclosed  may  vary  considerably 
thin  a  species,  especially  in  the  group  with  scrobicnlate  ceph- 

TABLE  HI 

VARIATION    OF   CEPHALODIAL    GONIDIA    IN    CERTAIN    SPECIES 
OF  STEREOCAULON 

Type  of 
cephalodia 

Spherical 

T>otrvoso 

Scrobiculate 

Species 

alpiriiim 
denvrlatum 

pnschale tomcntosum 

cxutvm 

japonicv/m 
pro.ftrntvm 
mixluin 
ncRantm 

proximitm nnnulosum 

Collections 
examined 

10 
5 10 

10 

8 
5 
4 

10 

5 10 
10 

Cephalodia 
examined 

250 100 

250 250 

250 
50 100 

100 100 
100 250 

Remarks 

3.6%   S.;   96.4%   N. 
94%  S.;  6%  N. 

96.4%  S.;   5.6%   N.' 3.2%   S.;   97.2%   N. 

98.4%   G.;   2.4%   N. 100%   G. 

97%  S.;   3%  N. 

13%  G.;   27%  S.;   63%  Sc. 
76%  Sc;  25%  S. 

32%   G.;   68%   S. ;    37o   Sc 
60.4%  G.;   35.6%   S.;  6.8%   Sc 

'  S  =  Stigoncma,  N  =  Notitoc,  G  =  Gloeocapsa  or  Chlorococcus,  Sc  =  Scytoncma. 
•  When  the  sum  of  the  percentages  is  greater  than  100  per  cent  the  presence  of more  than  one  algal  genus  in  one  or  more  cephalodia  is  indicated. 
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alodia.  Perhaps  one  of  the  reasons  for  this  is  to  be  found  in 

the  fact  that  all  the  specimens  examined  with  botryose  cepha- 
lodia  came  from  a  limited  area  in  Japan,  those  with  spherical 

cephalodia  came  for  the  greater  part  from  North  America, 
whereas  those  of  the  scrobiculate  group  were  collected  in  more 

scattered  localities.  Yet,  whatever  may  be  the  limitations  of 

the  data,  one  point  is  unavoidable :  i.  e.,  that  there  is  a  variabil- 

ity in  the  algal  content  of  the  cephalodium,  both  in  regard  to 

the  genera  present  and  to  the  morphological  appearance  dur- 
ing development.  For  this  reason  it  seems  that  species  based 

on  the  nature  of  the  cephalodial  content  alone  cannot  stand. 

Several  species  are  evidently  differentiated  on  the  basis  of 

this  single  character  (e.  g.,  Stereocaulon  ramulosum,  S. 

mixtum,  and  S.  proxhnum;  S.  nesaeum  and  8.  Massartianum). 

The  data  accumulated  point  to  the  fact  that  only  the  oldest 

name  in  each  group  of  examples  given  above  is  valid  and  that 

the  later  segregates  should  not  be  accepted  unless  additional 

morphological  characters  are  found  upon  which  they  can  be 
based. 

Discussion 

From  the  above  considerations  it  seems  logical  to  diagram 

the  probable  relationships  within  the  genus  Stereocaulon  as 

shown  in  fig.  2.   The  primitive  species  apparently  have  short, 

septate  spores,  a  persistent  primary  thallus,  cephalodia 

le  primary  thallus,  few-branched  podetia,  granular  phyllo- 

ia,  and  minute,  sessile  cephalodia.  From  this  group,  pos- 

few 

sibly  by  subjection  to  severe  environmental  conditions  that 

did  not  favor  growth,  the  cephalodia  (and  often  the  apothecia) 

disappeared,  and  the  phyllocladia  often  became  greatly  re- 
duced. Some  species  of  the  primitive  spherical  group  lost  the 

primary  thallus  and  became  large  and  branching.  With  an  in- 
crease both  in  spore  size  and  septation,  and  a  corresponding 

increase  in  correlated  apothecial  and  vegetative  characters, 

the  line  of  evolution  continued  upward  in  three  directions ;  one 

terminating  in  species  with  botryose,  another  in  species  with 

scrobiculate  cephalodia,  and  the  third  containing  the  spherical ^ 

ancestral  type. 
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Although  this  study  was  to  emphasize  primarily  the  taxo- 
nomic  and  phylogenetic  significance  of  these  structures  it  is 
felt  that  some  evidence  has  accunuilated  to  assist  in  determin- 

ing their  true  nature,  about  which  little  is  known.  Th.  Fries 
(1866)  gave  no  reason  for  his  statement  that  the  alga  was 

Species  with Bcroblculate 

cephalodla 

Species  with 
spherical 
cephalodia 

ffpor«c  35-200  p  in  Ittngth 
spores  3<^d-80ptAte 
erflLnaaoQnt  prlMary  thallut 
highly  apeclalited  oephalodla 
large,  muoh-branohed  podetlua coralline  phyllooladla 

Species  with 
botryoae 
cephalodla 

•poroa  20-39  f  in  length 
spores   3-7^septate eranesoent  primary  thallus 
prlaltlTe  oephalodla 
large,   nuoh.branched  podetlum 
▼arled  ph/llooladla 

spores   24-100  p  in  length 
■pores  3-lG»8eptate 
•▼anesoent  primary  thallus 
adranoed  oephalodla 
intermediate  sisa  and  hranohing 
coralline  phyllooladla 

flpeoies  lacking 
cephalodla 

Species  with 
spherical 
oephalodla 
•pores  20-36  p  In  length 
tpores  S'-aeptate 
persistent  primary  thallus 
prlmltiTC  oephalodla 
•mall,   few-fcranohed  podetlvoi 
granular-warty  phyllooladla 

spores  also  often  lacking 
persistent  or   eranesoent  primary  thallus 
small,   few -branched  podetliun 
reduced,   granular  plqrllooladia 

Fig.  2.     A  diagrammatical  presentation  of  the  phylogenetic  connections 
witliin  the  genus  Stereocaulon  suggested  in  the  text. 

parasitic,  nor  did  Schwendener  (1869)  who  agreed  with  him 
Winter  (1877)  designated  cephalodia  as  parasitic  structures 

nted  out  that  the  stimulus  of  th 
to  unusual 

growth. 
Because  of  this eased  growth  one 

must  conclude  that  the  algae  provide  the  hvph 
hypertrophy  through  the  effect  of 
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ease.  Since  the  hyphae  in  no  way  appear  diseased  (although 

the  algae  often  die)  only  the  former  opinion  is  tenable.  The 

fact  that  there  are  fewer  algal  cells  in  young  cephalodia  and 

more  in  old  ones  proves  that  the  algae,  in  spite  of  being  sur- 
rounded by  the  hyphae,  remain  alive  for  some  time  and  are 

capable  of  carrying  on  their  life  processes,  even  though  they 

are  visibly  impaired  by  association  with  the  fungus.  Notwith- 

standing these  facts,  most  writers  regard  cephalodia  as  patho- 

logic structures !  Reinke  (1895)  gave  no  evidence  for  consider- 
ing them  parasitic  and  left  open  the  possibility  that  they  are 

profitable  to  the  lichen  through  power  of  assimilation.  Winter 

(1877)  and  Babikof  (1878)  did  describe  some  phenomena 

which  were  emphasized  by  Kaule  ('32)  to  support  his  conten- 

tion that  cephalodia  are  harmful  to  the  lichen.  Goebel  ( '26) 
claimed  to  have  seen  hyphae  penetrating  from  the  cephalodium 

into  the  green  algal  layer  and  on  into  the  thallus.  Because  of 

this  anatomical  appearance  he  considered  cephalodia  to  be 

haustorial  galls  living  parasitically  on  the  lichen  host.  Darbi- 

shire  ('27)  could  not  find  the  haustorial  hyphae  Goebel  men- 

tioned. Kaule  ('32)  believed  that  he  had  proved  the  patho- 

logical nature  of  cephalodia,  the  evidence  from  an  anatomi- 
cal study  of  many  groups  seeming  to  point  in  that  direction. 

This  evidence  is  based  largely  upon  the  confirmation  of  Goe- 

bel's  observation  in  a  large  number  of  genera  and  species, 

i.  e.,  that  hyphae  from  the  cephalodium  penetrate  the  lichen 

thallus  into  the  green  algal  zone  and  bring  about  the  destruc- 

tion of  the  gonidial  layer  and  its  associated  hyphae.  In  an  ad- 

ditional report,  Darbishire  ( '32)  again  stated  that  he  could 

not  find  the  haustorial  hyphae  referred  to  by  Goebel  ( '26,  '28) 
and  Kaule  ('32),  and  that  he  did  not  believe  cephalodia  to 
be  haustorial  structures.  Kaule  has  also  written  a  second 

paper  ('34)  upholding  his  previous  statements. 
So  much  has  been  written  about  the  exact  nature  of  the  re- 

lation of  the  funsrus  to  the  alga  in  the  lichen  that  it  is  hard  to 
terms  to Schwendener,  for 

stance,  conceived  of  lichen  symbiosis  as  the  parasitism  of 

fungus  on  an  alga,  whereas  M.  and  Mme.  Moreau  prefer 
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think  of  the  lichen  as  a  disease  of  the  fungus  caused  by  the 
alga,  in  wliich  the  fungus  is  galled  as  insects  gall  phanerogams. 
Darbishiro  ('27)  has  noted  the  difficulty  in  showing  that  ana- 

tomically the  fungus  can  be  designated  diseased  by  the  alga, 
biologically  as  living  peacefully  with  the  alga  for  the  good  of 
the  whole,  and  physiologically  as  active  upon  the  alga.  How- 

ever that  may  be,  this  paper  is  not  an  attempt  to  decide  the 
relationship  of  the  alga  to  the  fungus  in  the  lichen  body. 
The  impression  has  been  left  by  those  who  consider  cepha- 
lodia  parasitic  bodies  (Goebel,  '26,  '28;  Kanle,  '32,  '34)  that 
the  cephalodium  attacks  the  thallus  (or  podetium)  in  such  a 
manner  as  to  damage  the  organism.    The  writer  cannot  sav 
whether  or  not  this  is  true  in  all  cephalodia-bearing  groups; 
the  opinion  expressed  here  applies  only  in  the  case  of  Stereo- 
cauloii.  It  seems  that  in  this  genus  cephalodia  are  beneficial 
to  the  organism  rather  than  the  injuring  influences  one  might 
be  led  to  believe.  If  of  any  benefit  it  must  be  vegetative  in  char- 

acter (since  only  asexual  elements  are  involved).  Table  ii 
shows  that  specialized  cephalodia  occur  on  the  podetia  of  the 
most  vigorous  species  and  there  is  usually  a  good  correlation 
between  the  size  of  the  lichen  and  the  number  of  cephalodia  on 

plant.   The  most  prim developed 

cephalodia,  and  since  these  organs  have  phylogenetic  signifi- 
cance it  seems  reasonable  to  assume  long,  continuous,  mutual- 

istic  relationship.  None  of  the  factors  upon  which  Kaule  ( '32) 
based  his  belief  that  cephalodia  in  lichens  are  harmful  have 
any  foundation  in  Stereocaulon,  since  there  is  no  continuous 
green  algal  gonidial  zone  in  mature  podetia.  He  even  stated 
that  no  hai-m  to  the  thallus  by  the  cephalodium  can  be  ascer- 

tained in  this  genus.  This  observation  is  here  confirmed  in 
every  dt'fail;  neither  macro-  nor  microscopic  injury  can  be 
found.  It  may  bo  possible  to  consider  cephalodia  pathological 
structures  in  other  genera;  indeed  there  is  some  evidence  to 
support  this  view,  but  it  is  impossible  to  extend  that  concept 
to  the  genus  treated  here. 

It  does  seem  rather  absurd,  however,  even  In  other  genera, 
to  imagine  the  hyphae  of  a  perfectly  healthv  lichen  formin£r  a 
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union  with  an  alga  that  grows  more  vigorously  autotrophically 

than  in  the  combined  state,  and  to  consider  that  the  alga  bene- 

fits and  that  the  lichen  is  damaged  because  of  such  an  associa- 

tion. The  fungus  is  always  the  active  component ;  the  alga  re- 
mains passive  during  the  entire  development.  That  the  algae 

are  capable  of  living  outside  of  the  lichen  is  testified  by  their 

healthy,  normal  appearance  on  the  exterior  of  the  podetium, 

in  the  tomentum,  and  on  nearby  soil.  Babikof  (1878)  took  them 

from  cephalodia  of  Peltigera  aphthosa  and  grew  them  for  five 
weeks  on  sterile  soil.  Once  inside  the  cephalodium,  the  alga, 

though  apparently  still  in  good  condition,  never  retains  the 

appearance  it  had  in  solitary  life.  Whether  this  is  harmful  to 

the  blue-green  algae  might  be  debatable,  but  if  the  presence 

of  dead  algae  is  considered  a  good  criterion  (and  Schwendener, 

1867,  1869,  and  Bornet,  1873,  have  considered  this  the  best 

support  for  the  parasitic  interpretation  of  lichen  symbiosis), 

we  can  certainly  consider  that  the  fungus  utilizes  the  algae 

of  the  cephalodium,  for  numerous  algae  are  found  dead  there ; 

moreover,  they  are  often  totally  absorbed  by  the  lichen. 
Then  there  are  several  anatomical  evidences  in  favor  of  the 

viewpoint  upheld  in  this  paper.  (1)  The  definite  wall  struc- 
ture such  as  is  found  in  the  scrobiculate  type  does  not  com- 

pletely surround  the  algal  mass,  but  only  the  outer  part  (pi.  68, 

fig.  5).  When  compared  to  insect  galls,  it  should  be  noted  that 

the  insect  is  completely  enclosed.  Such  is  never  the  case  in 

cephalodia  of  this  genus ;  the  algae  are  surrounded  toward  the 
outside  and  toward  the  inside  are  in  actual  contact  with  the 

lichen  thallus,  being  in  direct  communication  with  the  central 

cylinder  of  the  podetium.  (2)  The  fungal  hyphae  adhere 

closely  to  the  algal  components  as  though  they  were  providing 

an  absorption  mechanism  for  the  foodstuffs  possibly  produced 

at  those  points  (pi.  67,  figs.  5  and  12;  pi.  68,  figs.  6  and  10). 

(3)  The  conducting  core  leads  to  the  central  cylinder  of  the 

lichen,  providing  intimate  connection  with  the  cephalodium 

at  all  times  (pi.  68,  fig.  7).  It  seems  hard  to  explain  the  pres- 
ence of  these  structures  unless  they  are  used  for  the  benefit  of 

the  fungus.  Conclusive  proof  of  the  manner  in  which  this  bene- 
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ficial  action  takes  place  is  not  available,  but  Cengia  Sambo 

('23,  '26,  '31)  and  Darbishire  ('24,  '27)  have  suggested  that 
ccphalodia  function  in  the  fixation  of  nitrogen.  This  would  ex- 

plain the  absence  of  cephalodia  on  some  specimens ;  possibly 
they  were  growing  on  soil  or  rock  where  considerable  ni- 

trogenous matter  was  available.  In  1926  (confirmed  in  '31) 
Cengia  Sambo  called  attention  to  Asotohacter  occurring  in  the 
gelatinous  sheath  surrounding  the  gonidia  of  the  cephalodium. 
She  postulated  a  symbiotic  relationsliip  between  the  bacter- 

ium, the  fungus,  and  the  algae.  It  is  at  least  true  that  bacteria 
can  often  be  seen  in  sections  of  cephalodia.  At  any  rate,  the 
action  of  cephalodia  for  the  benefit  of  the  lichen-funirus  seems 

to  be  the  most  plausible  hypothesis  as  far  as  species  of  *S'^ 
caidon  are  concerned. 

almost 

COERELATION  OF  CErnALODIAL  TyPES  WITH  GrEOGRAPIIICAL 
Distribution 

Species  with  spherical  cephalodia  are  distributed  through- 
out the  entire  world  as  would  be  expected  from  their  primitive 

condition,  although  they  are  more  frequent  in  the  northern 
hemisphere.  The  species  of  the  north  boreal  zone  are 
wholly  of  this  type.  That  group  which  lacks  cephalodia  occurs 
intermittently  but  is  to  be  found  either  in  northern  latitudes  or 
in  high  altitudes,  indicating  perhaps  the  severe  climatic  condi- 

tions associated  with  the  reduced  nature  of  the  species.  Species 
with  botryose  cephalodia  occupy  a  limited  area  in  eastern  Asia 
while  those  with  scrobiculate  cephalodia  occur  mainly  in  the 
tropics  and  in  the  southern  hemisphere,  though  they  rarely 
reach  the  southern  extremity  of  the  north  temperate  zone. 
Thus  each  advanced  type  of  cephalodium  occurs  in  a  more  or 
less  restricted  area. ograph 

ical  distribution  to  indicate  that  the  grouping  of  the  species  of 
Stereocaulon  as  proposed  in  this  paper  is  not  a  natural  method. 

Summary 

The  cephalodia  of  Stereocaulon  have  been  studied  compara- 
tively from  the  standpoint  of  their  taxonomic  and  phylogenetic 
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value.  The  following  conclusions  seem  justified  with  regard  to 
this  particular  genus : 

(1).  That  the  gross  morphology  of  the  cephalodium  is  a  good 

taxonomic  character,  and  on  this  basis  three  types  are  recog- 
nized. 

( 2 ) .  That  the  presence  of  a  cephalodium  is  an  advanced  char- 
acter. 

(3).  That  the  cephalodia  are  not  pathological  structures,  but 
seem  to  be  beneficial  to  the  entire  lichen. 

(4) .  That  a  small,  sessile,  spherical  cephalodium  is  the  primi- 
tive type.  This  is  correlated  with  spore  length  and  septation, 

the  condition  of  the  primary  thallus,  various  apothecial  char- 
acters (as  length  of  asci,  height  of  hymenium,  and  thickness  of 

hypothecium),  and  in  the  habit  or  general  appearance  of  the 

plant  expected  from  a  consideration  of  the  evolutionary  ten- 
dencies in  the  family  to  be  primitive. 

(5).  That  a  certain  group  of  species,  having  once  acquired 
cephalodia,  later  lost  them,  the  reduction  being  evident  in  the 
nature  of  the  phyllocladia,  in  the  general  habit  of  the  plant,  and 
often  in  the  loss  of  apothecia. 

(6).  That  species  with  botryose  and  scrobiculate  cephalodia 

represent  well-stabilized  advanced  types,  the  cephalodial  ad- F 

vances  being  correlated  with  the  advances  in  other  characters 
F 

expected  within  the  genus. 
(7).  That,  on  the  basis  of  all  data  available,  a  phylogenetic 

scheme,  such  as  is  diagrammed  on  page  754,  may  be  logically 
held  to  show  evolutionary  tendencies  within  the  genus. 

(8).  That  the  type  of  alga  in  the  cephalodium  has  no  taxo- 
nomic, much  less  phylogenetic,  significance,  both  because  of 

the  morphological  variation  during  development  and  the  varia- 
tion in  the  genera  of  algae. 

(9).  That  a  study  of  the  origin  and  development  of  cepha- 
lodia confirms  the  phylogenetic  sequence  presented;  the  primi- 

tive type  of  cephalodium  being  without  definite  wall,  form,  or 

stipe;  the  botryose  type  usually  possessing  a  definite  form  and 

stipe,  but  a  loosely  developed  wall;  the  scrobiculate  type  pos- 
sessing a  well-developed  stipe,  form,  and  wall.  The  origin  and 

development  of  each  of  these  types  is  described. 



[Vol.  25 760  ANNALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

(10).  That  the  geographical  distribution  of  these  groups  is 
in  agreement  with  the  opinions  expressed  in  this  thesis. 

The  validity  of  the  data  presented  in  this  paper  can  be  de- 
termined only  by  the  completion  of  a  monograph  of  Stereo- 

caulon.  Tt  is  only  in  snch  a  work  that  the  most  accurate  place- 
ment of  species  according  to  tlieir  natural  rclationsliip  can  be 

made.  At  present  more  complete  information  must  be  obtained 

in  regard  to  the  cephalodial  and  other  morphological  char- 
acters of  many,  as  yet  poorly  understood  species. 

Acknowledgments 
w 

The  author  is  deeply  indebted  to  the  staff  of  the  Missouri  Bo- 
tanical (larden  for  the  privilege  of  its  facilities  of  research  and 

instruction,  especially  to  Dr.  C.  W.  Dodge,  who  has  kindly 
allowed  his  private  herbarium  and  library  to  be  consulted  and 
who  has  directed  the  problem. 

Literature  Cited 

Achariua,  E.  (1803).    Mothodus  Liclienos.    Iv  +  394  pp.  8  pis.    Stockholm. 

     (1810).    Lichenographia  X^niversalis.    viii  -f-  C96  pp.    14  pis,    Got- 
tingen. 

Babikof,  M.   (1878).    Du  developpemeut  des  cephalodiea  sur  le  thallus  du  lichen 

Peltigera  aphthosa  Hoffm.    Acad.  Imp.   Sci.  St.-Petorsbourg,  Bull.   24:   547- 
559.  1  pi 

Rocherclies 

17:  i5-110, 11  pis. 

Cengia  Sambo,  M.  (  ̂23).   Polisimbiosi  noi  licheni  a  cianofieee  e  siguificato  biologico 
del  cefalodi.    Soc.  Ital.  Sci.  Nat.  e  Mus.  Civ.  Stor.  Nat.  Mllano,  Atti  62:  226- 
238. 

,  ('26).    Ancora  dclla  polisimbiosi  nei  licheni  ad  alghe  eianoficoe.    I 
batteri  simbionti.    Ibid.  64;    191-195. 

-,  ('31).    Biologie  des  lichens.   Lea  substances  carboliydrateos  dans  lea 

lichens  ct  la  f  onction  do  fixation  de  I  'azote  des  cephalodes.  Soc.  Interna^.  Micro- 

biol., Boll.  Sez.  Ital.  3:   699-704. 

Darbiahire,  O.  V.  ('24).   Some  aspects  of  lichcnology.   Brit.  Mycol.  Soc,  Trans.  10: 
10-28.  1  fig. 

     (  '27).    Ueber  das  Wachstum  di^r  Cephalodien  von  Peltigera  aphthoaa 
L.  Ber.  deutsch.  bot.  Ges.  45:   221-228.   1  pi 

— — ■   ■,   ('32).    Weiteres  iibor  die  Cephalodien   von  Peltigera  aphthosa  L, 
Ibid.  50:  178-184.  i  pZ. 

Dodge,  C.  W,  ('29).  A  synopsis  of  Stereocaulon  Avith  notes  on  some  exotic  species. 

Ann.  Cryptog.  Exot.  2:   93-153, 



1938] 

JOHNSON   CEPIIALODIA    OF    STEREOCAXJLON  761 

Elfvingj  F.   ('13).   Uiitersuchungen  iiber  die  Flechtengonidien.    Soc.  Scient.  Fenn.^ 
Acta  44^:   1-71.  8  ph. 

  ,     ( '31).     Weitere    Ilntersuchungen    iiber    Flechtengonidien,      Ibid, 
N.  S.  B.  P:   1-30. 13  pis, 

Florke,  H.  G.  (1819).    Deutsche  Lichenen.    Fasciculua  IV.  Eostock.  1819.    [Paper 

not  seen;  cited  from  Smith,  '21.] 
Forsscll,  K.  B,  J.  (1883).   Studier  ofver  cephalodierna.   Bihang  till  Kongl,  Svensk. 

Vetcnsk.-Akad.  Ilandl.  8':   1-112.  B  pis. 
  ,  (1884).   Lichenologische  Ilntersuchungen.   I.  Ueber  die  Cephalodien, 

Flora  67:   1-8,  33-46,  58-63,  177-193. 
  ,  (1885),   Anatomie  und  Systematik  der  Glocolichenen.   Reg.  Soc.  Sci. 

Upsala,Nov.  Act.  III.  13«:  1-118. 

Frey,  E.  ('33),   in:    Eabenhorst's  Kryptogamen-Flora  von  Deutschland,  Osterreich 
und  der  Schweiz.    IX.    Fleehten,  Abt.  IV,   Halfte   1,  Lief.   1.    Cladoniaeeae 

(unter  Ausschluss  der  Gattung  Cladonia)  und  Umbilicariaceae.  208  pp.  3^  figs. 
Fries,  Th.  M.  (1857).  De  Stereocaulis  et  Pilophoris  Comnientatio.   42  pp,   Upsala, 

  ,   (1858).    Monographia  Stereocaulorum  et  Pilophororum.    Eeg.  Soc. 

Sci.  Upsala,  Acta  III.  2:  307-380.  4  pis. 

  ,    (1866).     Beitriige    zur    Kenntnias    der   eog.     Cephalodien   bei    den 

Fleehten.  Flora  44:   17-25. 

Fiinfstiick,  M.   ('26).    Lichenes.    Allgemeiner  Teih  in:   Engler-Prantl,  Die  natiir- 
lichen  Pflanzenfamilien.  2  Aufl.  8:   1-60.  31  figs.       \ 

Grilbert,  E,  J.  ('27).   Les  livres  du  mycologue.    Tome  I.   La  spore  des  champignons J 

superieurs.  221  pp.  1  fig.  1  pi.  Paris. 

Goebel,  K.   ('26).    Morphologische  und  biologische  Studien.  VIL  Ein  Beitrag  zur 

Biologie  der  Fleehten.   Jard.  Bot.  Euitenzorg,  Ann.  36:   1-83.  4  pis. 

  ,  ('28).  Ihid.  XV.  Eiickblick.  Hid.  39:  2(3-232.  7  figs. 

Hoffmann,  G.  P.  (1795).    Deutschlands  Flora.   Cryptog;  mie,   200-H  pp.  13  pis. 

Hue,  A.  M.  (1898).   Lichenes  extra-Europaei  a  pluribu3  collectoribus  ad  Museum 

Parisiense  missi.    Mus.  d 'Hist.  Nat.  Paris,  Nouv.  A  rchiv.  III.    10:   213-280. 

—   ' — ,  (^11)'   Monographiam  generis  Solorinae  Ach,  Morphologice  et  ana- 
tomiee,  addito  de  genere  Psoromaria  Nyl.  Append; ce.    Soc.  Nat.  Sci.  Nat.  et 

Math.  Cherbourg,  Mem.  38:   1-56, 

Kaule,  A.  ('32).  Die  Cephalodien  der  Fleehten.  Flora  IS !6:  l-U.  16  figs. 

     ('34).    Ueber  die  Cephalodien  der  Fleehten.    (2.  Beitrag.),    Ihid. 
127*:   345-361. 

Magnusson,  A.  II.  ('26).  Studies  on  boreal  StereocauTa.  Goteborgs  Kungl,  Vetensk.* 
och  Vitterh.-Sammliall.  Handl.  IV.  30^:   1-89. 

Moreau,  F.  ( '21).  Eecherches  sur  les  lichens  de  la  famille  des  Stictaceea.    Ann.  Sci. 
Nat.  Bot.  X.  3:  297-376.  ^0  figs.  4  pis. 

____   .   ^  ('28).   Les  lichenes.  Morphologie,  biologie,  systematique,  146  pp.  65 

figs.  2  pis.  Paris. 

  —  (M.  et  Mme.),  ('15).   La  signification  biologique  des  cephalodies  des 

lichens.   Soc.  Bot.  France,  Bull.  62:   249-250, 

  ,   ('18),    La  biomorphogenese  chez  les  lichens.    Soc.  Mycol.  France, 

Bull.  34:   84-85. 

,   ('19).    Eecherches  sur  les  lichens  de  la  famille  des  Peltigeracees. 
Ann.  Sci.  Nat.  Bot.  X.  1:   29-137.  23  figs.  13  pis. 



[Vol.  25,  1938] 
762  ANNALS    OF    THE    MISSOURI    BOTANICAL    GARDEN 

  ,  (*32).   Sur  un  lichen  du  genre  Stcreocaiilon  Slireb.^  le  St,  coraUoides 
Fries.  Soc.  Bot.  France,  Bull.  79:  508-515.  5  figs. 

Nylander,  W.  (1858-18C0),    Synopsis  Mcthodica  Lichenum.  1:  iv  +  430  pp.  5  pis. 
Paris, 

698, ■,   (1S7(>).    C^i)halodios.    in:   Baillon 's  Dictionnaire  de  Tiotanii|ue   1: 

  — ,  (1888),   Lichens  Novae  Zelandiae.   loG  pp.  1  pL   Paris. 

Redinger,  K.  ('36).  Zwei  phyllocladieulose,  raaenbildende  Stereocanlon-Avten  aus 
Neusoeland.   ITrdwigia76:   131-139.  S  figs. 

Eeinke,  J.  (1894-1896).  Abhandlungen  uber  Flechtcn.  I.  Das  Podetium  von  Cla- 
donia.  Jahrb.  f.  wiss.  Bot.  26:  495-523.  7  figs.  1894;  XL  Die  Stellung  der 
Flechtcn  ini  PflanzcnsyBtem.  Ihid,  26:  524-542.  1894;  ITT.  Einige  Voraus- 
setzung(>n  einer  phylogenetischcn  Morphnlogie  drr  Flechten.  Ibid,  28:  39-89. 
1  fig.  1895;  IV.  Skizzen  zu  einer  vergleichenden  Morphologic  dos  Flochten- 
tliallus.  Ibid.  28:  70-150.  74  figs;  35S-4SG.  113  figs.  1895;  V.  Das  natiirliche 
Floclitensystom.  Ibid.  23:  17 l-23Ci.  15  figs.  1896. 

Riddle,  L.  W.  ('10).    The  North  American  species  of  Stcreocaulon.   Bot.  Gaz.  50: o 85-304.  9  figs. 

Schiirer,  L.  E.   (1833).    Lichenum  Ilelveticoruni  Spicilegium.    Part  I.  Section  VL 
263-319.   Bern. 

Schneider,  A.   (1897).    A  textbook  of  general  lichenology.    xvii  +  230  pp.  76  pis. 
Binghamptonj  N.  Y. 

Scliwendener,  S.  (1860).   Untcrsuchnngen  iiber  den  Flcchtenthallus.   Niigeli's  Beitr. 
wiss.  Bot.  Leipzig.  2:   109-186.  7  pis. 

  ,   (1867).     [Summary  of  paper  presented.]    in:   Protokoll  der  botan- 
ischen  Sektion,  Schweiz.  Naturforsch.  Ges.  in  Rheinfelden,  Verhandl.  51  Jahres- 
versammlung.  88-90. 

— —   ,  (1869).   Die  AlgentjT)en  der  Flechtengonidien.    42  pp.  3  pis.    Basel. 
Smith,  A.  L.  (^21).  Lichens,  xxviii  +  464  pp.  135  figs.   Cambridge. 
Sprongcl,  C.   (1827).    Systema  Vegetabilium.   4':   592  pp.    Gottingen. 
Taylor,  T.,  and  J.  D.  Hooker  (1844).  Lichens,  in:   Hooker,  J.  D.   The  botany  of  the 

Antarctic  voyage  of  H.  M.  discovery  sliips  Erebus  and  Terror  in  the  years  1839- 
1843.   PI.  Antarct,  Pt.  I.  xii  +  208  pp.  80  pis.  London. 

Tobler,  F.   ('32).    Zur  Entwicklungsgeschichte  des  Flechtenkorpers.    Ber.  deutsch. 
bot,  Ges,  50:  237-247.  6* /tt/5. Wa 

Fauna  et  Flora  Fenn.,  Acta  14M   1-268. 

  ,  ('15).    Additanicnta  ad  Lie 
Acad.  Scient.  Fenn.,  Ann.  A.  6^:   1-226. 

am 

Wallroth,  F,  W.  (1825).   Naturgeschichte  der  Flechteu.  Erster  Theil.  Iviii  +  723  pp. 

Watson,  W.  ('29).    The  classification  of  lichens.    L  New  Phytologist  28:   1-36.    II. 
Ibld.2%:   85-116. 

Weber,  G.  II.   (1778).    Spicilegium  Florae  Goettingensis.    2884   pp,    Gotha. 
Winter,  G.  (1877).  Lichenologisclie  Notizen.  I.  Cephalodien  von  5ficta  und  5o?onna, 

Flora  60:    177-184;  193-203;   213-214.    1  pi. 

Zahlbruckner,  A.   ('26).    Liclienes.    Spezieller   Teil.  in:   Engler-Prantl,  Die  natiir- 
lichen  Pflanzenfamilien.  2  Aufl.  8:   61-263.  96  figs. 

  J  ('27).    Stereocaulon.    Catalogua  Lichenum  Universalis.    4:   627-674. 



[Vol.  25,  1938] 

764  ANNALS   OF   THE    MISSOURI    BOTANICAL   GARDEN 

I 

Explanation  of  Plate 

PLATE  C() 

Ceplialodia  of  SiereocanJon  illustrating  their  varied  gross  morphology  (x  approx. 
10  diameters). 

Figs.  1  and  2.  Podctial  segmeuts  dissected  from  a  species  belonging  to  the 
group  with  spherical  ceplialodia.  Fig.  1  shows  a  vertical  view  of  three  adjacent 

gpherical  eephalodiaj  fig.  2,  a  lateral  view  of  a  single  cephalodium. 
Figs.  3  and  4,  Podctial  segments  dissected  from  a  species  belonging  to  the 

group  with  botryose  ceplialodia.  Fig.  3  is  a  vertical,  and  fig.  4  a  lateral  view  of 

ceplialodia  borne  on  them. 

Figs.  5  and  6.  These  figures  illustrate  two  podetial  segments  dissected  from 

erpecies  belonging  to  the  group  with  serobiculate  cephalodia.  In  both  cases  thn 
cephalodia  are  seen  in  lateral  viow. 
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i 

Explanation  of  Plate 

PLATE  67 

Photomicrograplis  illustrating  the  origin  and  dovelopment  of  ceplialodia.  (Mag- 
nifications approximately  as  follows:  fig,  15,  X  35;  figs.  4,  7,  anrl  10,  X  60;  figa. 

1  and  6,  X  ]75;  figs.  2-3,  5,  8-9,  .11-14,  x  270  diameters.) 

Figs.  1-8.  Representative  stages  in  the  development  of  splierieal  cephalodia. 
(All  photographs  are  of  cephalodia  taken  from  the  same  collection  of  one  species.) 

Fig.     1.     A  very  early  stage  in  the  development  of  a  cephalodium. 
Pig.     2.     A  nfngc  slightly  later  in  development  than  fig.  1. 

Fig.  3.  A  stage  sonie^vhat  similar  fo  fig.  2,  liut  showing  further  growth  and 
difTcrentiation  by  the  fungal  hypha(\ 

Fig.  4.  Vertical  section  througli  tlie  median  plane  of  a  relatively  young  cepha- 
lodium. 

Fig.     5.     The  algal  masses  and  associated  fungal  hyphae. 

Fig.     C.     CrosS'Section  through  the  upper  part  of  a  cephalodium. 
Fig.     7.     Vertical  section  of  a  nmfure  cephalodium. 

Fig.  8.  Enlargement  of  the  cephalodial  wall^  showing  the  peripheral  orienta- 
tion of  the  hypae  of  which  it  is  composed. 

Figs.  9-15.  Representative  stages  in  the  development  of  botryose  cephalodia. 
(All  photograjihs  are  of  cephalodia  taken  from  the  same  collection  of  one  species.) 

Fig.     9.     A  young  cephalodium. 

Fig.  10.     Tlie  algae  are  separated  into  individual  cells. 
Fig.  11.  Early  stage  in  the  disappearance  of  the  gelatinous  sheath  shown  in 

fig.  12. 

Fig.  12.  Section  through  a  cephalodium  showing  the  '  'capsular  * '  gelatinous 
sheath  and  associated  fungal  hyphae. 

Fig.  13.     Ilyphal  ];)lates  give  a  chambered  eflfert  to  the  cephalodium. 
Fig.  14.     Enlargement  of  the  cephalodial  wall. 

Fig.  15.  A  relatively  mature  cephalodium  seen  in  vertical  section  through  the 
median  plane. 
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Explanation  of  Plate 

PLATE  G8 

Photoniicrograplis  illustrating  tho  origin  and  doveldpment  of  cophalodia.  (Mag- 
Tiifii-ations  apprnximately  as  follows:  figs.  4,  5,  and  II,  x  65;  fig.  7,  X  260;  the 
restj  X  285  diameters.) 

Pigs,  1-13.  Representative  stages  in  the  development  of  scrohicuhite  eepha- 
lodia,  (Figs.  1-3,  6,  8,  10,  and  13  are  from  the  same  collection  of  onv  species;  tlu* 
rest  are  from  a  single  collection  of  another  species.) 

Fig,     1.     Small  algal  cells  surrounded  bj  hypliae  from  the  podetium. 
Fig.     2.     Young  cephalodium  developing  on  the  wall  of  an  older  eephalodium. 
Fig.     3.     Young   cephalodium. 
Fig.     4.     A  relatively  young  cephalodium. 

Fig.  5.  Same  as  fig.  4,  but  at  a  later  stage.  Note  especially  the  connection 
of  the  hypliae  of  the  conducting  core  of  the  cephalodium  witli  the  central  cylinder 
of  the  podetium. 

Fig,     6.     Algae  from  a  young  cephalodium. 

Fig.  7.  Enlargement  of  a  sector  of  fig.  5,  showing  in  detail  the  connection  of 
the  cephalodium  with  the  central  cyliTider  of  the  podetium. 

Fig.     8.     A  cross-section  of  the  cophalodial  wall. 
Fig.     9.     Stages  in  the  deterioration  of  the  algae,  found  in  older  cophalodia. 
Fig.  10.  Algae  from  a  relatively  early  stage  in  cephalodial  development.  Note 

the  capsular  structure  of  the  algal  clusters. 

Fig.   11.     Cross-section  of  a  nmture  cephalorlhim. 
Fig.  12.     An  advanced  stage  in  the  destruction  of  the  algae  in  the  cephalodium. 
Fig.  13.  Similar  to  fig.  12.  Contrast  with  fig.  G,  which  shows  the  normal  appear- 

ance of  this  species  of  algae. 
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NEW  VARIETIES  AND  FORMS  FROM  MISSOURI 

ERNEST  J.  PALMER 

Collector  and  Research  Assistant,  Arnold  Arboretum  of  Harvard  Univentity 

AND  JULIAN  A.  STEYERMARK 

Assi^itunt  Curator  of  Hcrharhim,  Field  ̂ fnselm  of  Natural  History,  Chicago 

Taxodium  distichum  f.  confusum,  f.  nov.,  ramulis  arcuato- 

adscendentibiis;  foliis  hrevioribus  et  plus  adpressis  quam 
forma  typica. 

Occasionally  found  with  the  typical  form,  usually  in  open  or 

sunny  situations. 

In  this  form  of  the  bald  cypress  the  tips  of  the  branches  curve 

upwards,  w  hich  gives  a  bushy  or  fastigiate  appearance  to  the 

tree.  The  leaves  are  shorter,  crow^ded,  and  more  appressed  to 

the  branches  than  in  the  typical  form,  producing  a  somewhat 

spruce-like  effect.  Branches  and  leaves  of  normal  type  are 
sometimes  found  on  the  lower  part  of  the  tree. 

This  form  should  not  be  confused  with  Taxodium  ascendens 

Brong.  (T.  distichum  var.  imhricatum  Groom),  which  it  some- 
what resembles  in  extreme  forms  but  from  which  it  differs  in 

the  usually  less  subulate  leaves  and  in  the  smoother  bark. 
Taxodium  ascendens  is  not  found  so  far  inland. 

Missouri:  Maxkliam  Springs,  3  mi.  w.  of  Williamsville,  Wayne  Co.,  June  28, 

1936,  J.  A.  Steyermarlc  11261  (MBG  type),^  11170  (MBG  paratype).  Ilunois: 

Shawneetown,  Gallatin  Co.,  June  14,  1919,  E.  J.  Palmer  15482,  and  May  12,  1923, 

^2589;  Metropolis,  Massac  Co.,  Sept.  16,  1923,  E.  J.  Palmer  23752;  McClure,  Alex- 

ander Co.,  Sept.  29,  1919,  E.  J.  Palmer  16625.    Arkansas:  Fulton,  Hempstead  Co., 

laotyp 

Salix  sericea  f.  glabra,  f .  nov.,  foliis  maturis  glabris  subtus. 

Low  ground  and  swampy  meadows  along  streams,  north- 
eastern Ozark  region  and  probably  occasionally  elsewhere  with 

the  typical  form. 
4    

^In  the  eitatiou  of  specimens  the  following  abbreviations  have  been  used: 

A.A.— Arnold  Arboretum  Herbarium;  G, — Gray  Herbarium;  MBG.— Missouri  Bo- 
tanical Garden  Herbarium. 

Issued  September  28,  1938. (769) 
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This  form  of  the  silky  willow  differs  from  the  normal  type 
in  having  the  under-surface  of  the  mature  leaves  glabrous. 
Specimens  from  other  regions  have  been  seen  in  which  the 
young  leaves  on  new  growth  are  silky  while  those  on  the  older 
branches  are  glabrous  as  in  this  form.  In  some  parts  of  the 
Ozark  region  the  glabrous  form  is  the  only  one  found. 
Missouri:  along  north  prong  (Hutcliins  Creek)  of  Mcramec  Eivcr,  between 

Stone  Hill  and  Indian  Trail  State  Park,  Dent  Co.,  Aug.  4,  1936,  J.  A.  StcyermarTc 
1S918  (MBG  type) ;  along  Brushy  Creok,  1  mi.  north  of  Moses  Store,  Reynolds  Co., 
Aug.  13,  1936,  J,  A.  Stcycrmarl  12918  (MBG  paratype). 

Salix  cordata  f.  mollis,  f .  nov.  A  typo  differt  foliis  pubescenti- 
bus  praesortim  costa  media  subtus,  petiolis  ramulisque 
pubescentibus. 

From  the  ordinary  S.  cordata  Muhl.  this  form  differs  in  the 
more  pubescent  under-surface  of  the  leaves,  especially  along 
the  midrib,  and  in  the  pubescent  petioles  and  branchlets. 
Swampy  meadows  and  wet  open  ground  alonar  small  streams. 

lan Steyermarlc 

along  Moline  Creek,  7  mi.  from  St.  Louis,  April  14  and  Sept.  2,  1895,  N.  M.  Glai- 
felter  25;  along  Turkey  Creek,  near  Joplin,  Jasper  Co.,  May  20,  1909,  E.  J.  Palmer 
204S,  and  July  18,  1920,  18415;  Oasis,  Taney  Co.,  June  2,  1931,  E.  J.  Palmer  39492. 
All  specimens  except  type  and  paratype  In  A. A. 

Salix  cordata  f.  subintegra,  f.  nov.,  foliis  subintegris. 
This  odd  form  differs  from  normal  S.  cordata  in  its  sub- 

entire  instead  of  sharply  serrulate  leaves. 
Wet  rocky  banks  and  swampy  open  ground. 
Missouri:  shore  of  lake  at  Yancy  Mills  Spring,  Phelps  Co.,  Nov.  28,  1936,  /.  A. Steyermarlc  20910  (MBG  type) 

Carya  Buckleyi  var.  arkansana  f.  glabra,  f.  nov.,  foliis  glabris; 
ramulis  annotinis  glabris  vel  fere  glabris. 

Occasionally  found  with  the  common  pubescent  forms  in  dry 
rocky  woods,  especially  on  cherty  ridges  or  hillsides. 

In  typical  C.  Buckleyi  and  in  the  varieties  arkansana  and  vil- 
losa  the  under-surfaces  of  the  leaves  and  the  youuff  branchlets 

rfy,  silvery  scales,  the  pub 

puebscence  mixed  with  small 
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the  veins  of  the  leaves  at  maturity  and  on  the  branchlets  to  the 

end  of  the  season.  This  new  form  differs  in  having  the  mature 

leaves  and  branchlets  glabrous  or  essentially  so.  It  can  best  be 

distinguished  from  forms  of  Carya  ovalis  by  the  pubescent, 

scurfy  winter-buds  and  by  the  fruit  which  is  generally  larger 
with  a  thicker,  scurfy  involucre.  The  amount  of  pubescence  in 
this  and  most  other  species  of  Carya  is  quite  variable,  and  a 

complete  series  of  intermediate  forms  may  be  found. 

Missouri  :  upland  cherty  pine  woods  near  Cane  Creek,  10  mi.  southeast  of  Ellsi- 

nore,  Butler  Co.,  July  8,  1936,  J.  A.  Steycrmark  11461  (type  MBG)  ;  5  mi.  north- 
west of  Bunker,  Eeynolds  Co.,  July  30,  1936.  J.  A.  SteyermarTc  1236S  (MBG); 

Campbell,  Dunklin  Co.,  Oct.  6,  1912,  B.  F.  Bush  6897  (A.A.  paratype) ;  near  Jop- 

lin,  Jasper  Co.,  Oct.  9,  1909,  C.  S.  Sargent  ̂   E.  J.  Palmer  2809  (A.A.),  and  Oct. 

8,  1911,  S494   (A.A.).    Arkansas:  Pine  Bluff,  Jefferson  Co.,  Oct.  7,  1913,  C.  S. 

Sargent  (A.A.). 

Quercus  falcata  f.  angustior,  f .   nov.  A  typo  differt  foliis  an- 
gustioribus. 

Rarely  found  with  the  typical  form. 
The  leaves  of  the  southern  red  oak  are  extremely  variable  in 

size,  outline,  and  in  the  number  and  shape  of  the  lobes.  This 
form  is  distinguished  by  the  unusually  narrow  leaves. the  unusually  narrow  leaves.  While 
the  leaves  bear  some  resemblance  to  those  sometimes  found  on 

hybrids  of  Q.  falcata  with  Q.  Phellos  (Q.  ludoviciana  Sarg.), 

their  comparatively  symmetrical  and  uniform  type  and  other 
characters  do  not  suggest  such  an  origin,  and  it  is  probably 

only  an  extreme  form  of  the  species  that  should  be  recognized. 

Missouri:  along  Eleven-Points  River,  y^  mi.  north  of  McCormack  Hollow,  3  mi. 

north  of  Greer,  Oregon  Co.,  July  27,  1936,  J.  A.  SteyermarJc  12318  (MBG  type). 

Cardamine  bulbosa  f.  fontinalis,  f.  nov.,  foliis  basalibus  et  in- 
ferioribus  late  ovatis  vel  rotundatis,  plus  minusve  basi 
cordatis. 

This  form  of  spring  cress  is  found  in  springs  and  in  the  run- 
ning water  of  spring  branches  in  the  Ozarks.  The  roots  of 

such  plants  are  finely  fibrous  and  seldom  develop  bulblets  as  in 

the  typical  form.  It  sometimes  looks  quite  distinct  and  has 
been  confused  with  Cardamine  rotundifolia,  but  it  may  be  only 

an  ecological  form  of  the  normal  type. 
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ilissoiiRi:  pcroTinial  branch  from  PuUtigbt  Spring,  yiiannoii  Co.,  Aug.  2,  1936, 

J.  A.  Stt-ycrmark  W414  (MBG  type) ;  in  spring  branch  4  mi.  east  of  Carthago, 
Jasper  Co.,  May  27,  190(5,  E.  J.  Pahncr  844  (MBG) ;  near  Reeds,  Jasper  Co.,  June 
2,  1924,  E.  J.  Palmer  26272  (MBG)  ;  Tip  Top,  Iron  Co.,  May  19,  1926,  E.  J.  Palmer 
SOISI  (MBG). 

Amelanchier  canadensis  f.  nuda,  f.  nov.  A  tyi)o  differ!  foliis 
matiiris  glabris. 

This  foiTii  diffeis  from  typical  A.  canadensis  in  having  the 
under-siirface  of  the  mature  leaves  and  their  petioles  quite 
glabrous.  It  has  sometimes  been  confused  with  A.  laevis  which 
apparently  does  not  extend  into  Missouri  or  west  of  the  Mis- 

sissippi River,  and  the  recognition  of  the  glabrous  form  should 
obviate  this  mistake.  The  type  specimen  and  other  collections 
in  northeastern  Missouri  were  taken  from  large-sized  trees 
(see  Ann.  Mo.  Bot.  Gard.  23:  pi.  20,  fg.  5),  but  there  is  no  posi- 

tive evidence  that  the  glalnous  leaves  and  arborescent  habit 
o ociated 

Missouri  :  5  mi.  south  of  LincsviUe,  ifercer  Co.,  July  5,  1933,  E.  J.  Palmer  4- 
J.  A.  Stcyermarlc  40317  (A.A.,  type)  ;  Livonia,  Schuyler  Co.,  July  1,  1933,  E.  J. 

Palmer  4-  J.  A.  Sicycrmarl  41069  (A.A.,  paratypo),  and  July  2,  1933,  41976;  La- 
russell,  Lawrence  Co.,  Oct.  2,  1908,  E.  J.  Palmer  1;  Montccr,  Shannon  Co.,  Oct.  5, 
1920,  E.  J.  Palmer  19283;  Kahoka,  Clark  Co.,  May  19,  1929,  E.  J.  Palmer  25860; 
Viola,  Barry  Co.,  Oct.  2,  1935,  B.  F.  Bu^Ji  15260;  LaG range,  Lewis  Co.,  Oct.  9,  1913, 
John  Bavin  2227 ;  bluffs  of  Mississippi  River,  Hannibal,  Aug.  8,  1912,  John  Davis 
2011 ;  Riverside  Park,  Hannibal,  Oct.  4,  1913,  John  Davis  2101.  West  Viminia: 
Panther  Mountain,  Pendleton  Co.,  Juno  15-19,  1925,  P.  A.  Rydberg  9052.  As- 
KANSAS:  Magazine  Mountain,  Logan  Co.,  Oct.  8,  1924,  E.  J.  Palmer  46431.  Okla- 

homa: Muskogee,  Nov.  3,  1916,  E.  J.  Palmer  11200;  Page,  LeFlore  Co.,  Sept.  23, 
1920,  E.  J.  Palmer  20569.    Specimens  of  all  above  numbers  in  A. A.;   iRotvpes  in 
MBG. 

Ludvigia  altemifolia  var.  pubescens,  var.  nov.,  foliis,  caulibus 
et  ovariis  dense  pubescentibus  pilis  brevibus  patentibus. 

Moist,  sandy,  open  ground,  southeastern  lowlands,  Missis- 
sippi Co.,  Mo. 

The  stem,  leaves  and  ovaries  in  this  form  are  densely  jnibes- 
cent  with  short  spreading  hairs,  clearly  distinguishing  it  from 
the  typical  variety. 

MiSSOtiRl:   4  mi.  west  of  Charleston,  July  11,  1933,  E.  J.  Palmer  4  J.  A.  Steyrr- 
marh  41450  (MBG  type;  0  isotype). 
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Sambucus  canadensis  f .  rubra,  f .  nov.  A  typo  differ!  fructibus 
rubris. 

Occasionally  found  with  the  typical  form,  from  which  it  dif- 
fers only  in  the  bright  red  fruit. 

This  form  was  first  observed  in  northwestern  Missouri. 

Specimens  and  seeds  were  sent  to  the  Arnold  Arboretum,  where 

it  was  thought  to  represent  a  new  species  or  variety,  but  as 

the  cultivated  plants  did  not  survive,  no  description  was  pub- 
lished. More  recently  it  has  been  collected  in  the  vicinity  of 

St.  Louis  by  Mr.  Oscar  Petersen  and  the  late  Mr.  Wendell  Shay 

of  that  city,  both  of  whom  pointed  out  what  they  considered  dis- 
tinguishing characters  in  the  number  and  shape  of  the  seeds 

and  fruit,  time  of  fruiting,  and  leaf  form.  However,  further 

study  of  living  material  and  of  a  large  series  of  herbarium 

specimens  does  not  indicate  that  these  slight  differences  are 

constant  or  are  characteristic  of  the  red-fruited  form,  and  it 
seems  best  to  consider  it  only  a  form  of  the  common  elderberry. 

typ 

rman 

Steyermo/rk 

(MEG  paratypc'). 



ADDITIONS,  CORRECTIONS,  AND  REVISIONS  TO  THE 

''ANNOTATED  CATALOGUE  OF  THE  FLOWERING 

PLANTS  OF  MISSOURI" 

ERNEST  J.  PALMER 

and 

AND  JULIAN  A.  STEYERMARK 

Assistant  Curator  of  Heriarium,  Field  Museum  of  Natural  History,  Chicago 
P 

Since  the  publication  of  our  '* Annotated  Catalogue"  (Ann. 
Mo.  Bot.  Gard.  22:  375-758.  1935)  many  changes  in  nomencla- 

ture have  appeared,  additional  records  have  become  available, 

and  certain  typographical  errors  in  the  work  have  been  dis- 
covered. In  order  to  bring  all  of  these  matters  up  to  date  in  ac- 
cordance with  the  most  recent  views,  the  data  are  here  brought 

together.  Changes  in  taxonomic  treatment  are  based  upon  the 

judgment  of  the  authors  by  whom  they  are  published,  but  it 
should  not  be  inferred  that  we  agree  with  them  in  all  cases. 

p.  405j  second  column,  line  22 — Cynosciadum  should  read  Cynosciadium. 

p.  410,  line  4 — Spirodela  polyrhyza  should  read  Spirodela  polyrhisa, 

p.  413,  first  column,  line  11— Phlox  gldberrima  should  read  Phlox  glaberrima  var. 
meTampyrifolia, 

p.  456 — insert  below  Najas  guadalupensis: 

Najas  gracmima  (A.  Br.)  Moronj^.   See  Rh,  40:  28,  1938. 

Still  water  of  upland  pond.    Southern  Mo.,  local:   Texas  Co. 

p.  457 — Sagittaria  heterophyUa  Pursh  becomes  Saglttaria  rigida  Pursh. 

Saglttaria  heterophylla  var.  elliptica  Engelm.  becomes: 

Sagittaria  rigida  f.  elliptica  (Engelm.)  Femald,  Eh.  38:  74.  1936. 

— insert  below  Lophotocarpus  calycinus: 
40 

1938. 

Sagittaria  calycina  var.  fluitans  Engelm, 

Lophotocarpus  fluitans   (Engelm.)  J.  G.  Smith. 

In  deep  water.   Southeastern  Mo.,  local :   Ste.  Genevieve  Co, 
Echinodorus  cordifolius  var.  lanceolatus   (Engelm.)    Mack.  &  Bush  be 

comes: 

Echinodorus  cordifolius  f.  lanceolatus  (Engelm.)  Fernald,  Eh.  38:  73. 
1936. 

p.  458 — insert  below  Bromus  purgans: 
Bromus  purgans 

with 

(775) 
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p.  459 — Pestuca  Shortil  Kunth  becomes: 
restuca  paradoxa  Desv.    See  Am,  Jour.  Bot.  24:  33.  1937. 
insert  below  Festuca  paradoxa: 

FfiSTucA  RUBRA  L.  Red  Fescue.  ^ 
Alluvial  shaded  waate  ground.    Introduced  in  Pulaski  Co. 

insert  below  FesTITCA  rubra: 
BRA 

Waste  ground.    Introduced  in  St.  Louis  Co. 0— Poa 

p,  463— insert  below  Elymus  canadensis  f.  glauclfolius: 
Elymus 

and 

phile.    Southeastern  Mo.:   Butler,  Dent,  and  Sliannon  counties. 
404 — Sitanlon 

line  9—1935  should  read  1933. 

p.  466~Agrosti8  scabra  Willd.  becomes  Agrostis  hyemalis  (Walt.)  B.S.P. 
p.  4(58,  line  16— Eh.  25  should  read  Rh.  35. 

p.  469— Sporobohis  argutus  (Nees)  Kunth  becomes: 
S 

•  :i 

AfTT.  Misc.  Tubl.  243:   84.   1936. 
insert  below  Aristida  longespica: 

W 

Aristida  longespica  var.  geniculata  (Raf.)  Fernald,  Rh.  35:  318.  1933. 
Open  woods   and  waste  ground.    Oxylopliile.    Central   and   southern 

Mo.:   Moniteau  and  Butler  counti<*s, 

P-  '^^O — o^it  Madison  County  from  enumeration  under  Aristida  adscensionis. 
p.  472 — insert  below  Leersia  virginica: 

Leersia  virginica  var.  ovata  (Poir.)  Fernald,  Rh.  38:  38C.  1936, 
This  is  the  common  variety  in  Missouri. 

ISCHAEM 

TSCHAEMUM 

103.  1920. 

Low  ground.    Circumnoutral.    Southern  Mo.:   Phelps  Co. 
Paspalum  repens  Bergius  becomes: 
Paspalum  flultans  Ell.    See  Rh.  39:  341,  382,  383.  1937. 

p.  474 — insert  below  Panicum  Bicknellii: 
Panicum  calliphylliun  A^^he. 

Rocky  open  woods.    Oxylophile.    Southeastern  Mo.,  local:  Ripley  Co. 
p.  475 — insert  below  Panicum  villosissimum; 

Panicum  villosissimum  var.  pseudopubescens  (Nash)    Fernald,  Rh.  36: 79.  1934. 

Panicum  psendopntcscens  Naah. 

Rocky  wooded  slopes.    Oxylophile.   Southern  Mo.,  local:   Miller  Co. 
imi 

Panlcimi 

Rocky    wooded    slopes.     Oxylophile.     Southern    Mo,:    Scott,    Phelps, Ozarkj  and  Greene  counties. 
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p.  476— insert  below  Panicmn  dichotomiflorum: 
Panicum  dichotomiflorum  var.  geniculatum  (Wood)  Femald,  Kh.  38:  387, 

1936. 

Similar  situations  to  tlie  species.   General. 

p.  477 — insert  below  Panicum  agrostoldes: 
Panicimi  agrostoldes  var.  ramosius  (Mohr)  Fernald,  Eh,  38:  390.  1936. 

Panicum  elongatum  ra/mosior  Mohr. 

Similar  situations  to  the  typical  variety,   and  the  commoner   form 
in  Mo, 

1 

p.  480 — insert  below  Manisuris  cylindrica: 
Tripsaciun  dactyloides  L.  Gama  Grass. 

Thickets  and  waste  ground.    Indifferent.    General. 

p.  481 — Cyperus  esculentus  var.  angustlspicatus  Britton  becomes: 

Cyperus  esculentus  var.  leptostachys  Boeckl.  See  Kiikenthal  in  Pflanzen- 
reich  20:  119.  1936. 

p.  482 — under  C3T)erus  filiculmis  omit  Cyperus  Bushii  Britton 
synonym. 

— Kyllinga  pumila  Michx.  becomes: 

(B.  &  B.)   as  a 

Cjrperus  densicaespitosus  Mattf.  &  Kukenth.,  Pflanzenr.  20:  597.  1936. 

— Eleocharis  quadrangulata  (Michx.)  R.  &  S.,  in  part,  becomes: 

Eleocharis  quadrangulata  var,  crassior  Femald,  Eh.  37:  393.  1935. 

— insert  below  Eleocharis  quadrangulata: 

Eleocharis  equisetoides  (Ell.)  Torr,    See  Eh.  31:  131.  1929. 
Eleocharis  interstincta  of  auth.,  in  part,  not  (Vahl)  E,  &  S.  (G.), 

(B&B). 
Swampy    margins    of    pond.     Circumneutral.     Southern    Mo.,    local: 

Oregon  Co. 

p.  483 — insert  below  Eleocharis  acicularis  var.  gracilescens: 
Eleocharis  Wolfii  Gray. 

Low  prairie  swales.   Circumneutral,   Northern  Mo.,  local:    Linn  Co. 

p.  484 — rimhristylis  mucronulata  (Michx.)  Blake  becomes: 
Fimhrlstylis  autumnalis  var.  mucromxlata  (Michx.)  Femald,  Eh.  37:  398. 

1935;  and  insert  below  this: 
Scirpus  snhterminalis  Torr. 

Slow  or  still  water  of  small  stream.   Calciphile.   Southern  Mo.,  local: 

Oregon  Co. 

p.  485 — -under  Scirpus  lineatus,  after  Circumneutral,  insert:  to  calciphile. 

p.  486 — Sdleria  ElUottii  Chapm.,  treated  under  Scleria  ciliata  Michx.,  becomes; 
Scleria  ciliata  var.  EUiottii  (Chapm.)  Femald,  Eh.  39:  392.  1937. 

p.  488 — Carex  annectens  var.  xanthoearpa  Wiegand,  under  Carex  annectens,  should 
read  Carex  annectens  var.  xanthoearpa  (Bickn.)  Wiegand. 

p.  489 — under  Carex  brevior  omit  Carex  molesta  as  a  synonym. 
insert  below  Carex  brevior: 
Carex  molesta  Mack. 

Prairies  and  meadows.    Circumneutral.    South-central  Mo.:  Moniteau 
and  Benton  counties. 
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Carex  alata  Torr. 

Swampy  ground.    CircumneutraL    Southern   Mo.,  local:   Oregon  and 
TTowoll  counties. 

Carex  suberecta  (Olney)  Brittou. 

Moist  limestone  ledges  and  marly  bogs.    Circumneutral  to  calciphile. 
Eastern  Ozark  region:  Reynolds  and  Texas  counties, 

p.  490— insert  below  Carex  pennsylvanica  var.  dlgyna: 
Carex  communis  Bailey. 

Wooded  rocky  slopes.  Circumneutral  to  calciphile.  Southwestern  Mo.: 
Taney  and  Barry  counties, 

p.  491 — insert  below^  Carex  laxlflora: 
Carex  gracilescens  Steud. 

Carex  laxiflora  var.  graeilUma  Boott  (G). 
Rich   woods,    Circumneutral.    Soutlieastern   Mo.,  local:   Scott   Co. 

p.  493 — insert  below  Carex  torta: 
Carex  substricta  (Kiikenth.)  Mack. 

Alluvial  banks  of  streams.    Circumneutral.    Southeastern  Mo.,  local: Carter  Co. 

p.  495— insert  below  Wolffia  papullfera: 
Wolffia  punctata  Griseb. 

In  still  water  of  spring-fed  lake.   Southern  Mo.,  local:   Phelps  Co. 
p.  49(5 — insert  below  Tradescantia  Emestiana: 

Tradescantia  Emestiana  x  T.  ozarkana.    See  Contr.  Arnold  Arb.  9:  40. 
1935. 

Occasionally  found  \\\\\\  the  parent  species.    Southwestern  Mo.,  local: 
Barry  Co. 

Tradescantia  canaliculata  x  T.  subaspera.   See  Contr.  Arnold  Arb,  9:  40. 
1935. 

Occasionally  found  with   the  parent   species.    Monroe  and   Franklin 
counties. 

Tradescantia  canaliculata  x  T.  virglniana.  See  Contr.  Arnold  Arb.  9:  40, 1935. 

Sometimes  found  with  the  parent  species.    St.  Louis,  Jefferson,  But- 
ler, and  Mississippi  counties. 

canaliculata 
1935. 

p.  497 — Xyris  flexuosa 
p.  502 — Camassia 

Camassia 

Rarely  found  with  the  parent  species.   Southeastern  Mo.:   Iron  County. 

insert  below  Camassia  scillioides : 
ama; 

Rocky  slopes.   Calciphile.   East-central  Mo.,  local:   St.  Louis  Co. 
SciLLA  BiFLORA  should  read  Scilla  bifolia. 

p.  503— Trillium  sessile  f,  luteum  Peattie  should  read  Trillium  sessile  f.  luteum 
(Muhl.)   Peattie. 

Trillium 
luteum 
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p.  506 — Dioscorea  villo&a  var.  glabrifolia  (Bartlett)  Stone  becomes: 

Dioscorea  vlllosa  f .  glabrifolia  (Bartlett)  Fernald,  Rh.  39:  401.  1937, 

p.  507— Iris  virginica  of  the  "Catalogue"  becomes  Iris  virginica  var.  Shrevei 
(Small)  Anderson,  Ann.  Mo.  Bot.  Gard.  23:  469.  1936. 

p.  508 — insert  below  Sisyrinchimn  graminoides: 
Sisyrincliiiun  atlanticum  Bieknell. 

Sandy  open  prairie.   Oxylophile.   Southern  Mo.:  Scott,  Mississippi, 
and  Howell  counties. 

Cypripedium  Reginae  should  read  Cypripedium  reginae. 

p.  510 — insert  below  Liparis  liliifolia: 
Liparis  Loeselii  (L.)  Richard, 

Moist  meadow.    Calciphile.    Southeastern  Mo.,  local:   Shannon  Co. 

p.  511 — Salix  alba  var.  viteluna  (L.)  Koch  should  read  Salix  alba  var.  vitel- 
LINA  (L.)  Stokes. 

p.  513 — insert  below  Poptjlus  canadensis  var.  Etjgekei: 
PoPULus  candicans  Ait.   Balm  of  Gilead, 

Escaped  from  cultivation  in  Taney  Co. 
Populus  tremula  L.    European  Aspen, 

Escaped  from  cultivation  in  Washington  Co. 

p.  514 — insert  below  Carya  aquatica: 

X  Carya  texana  (LeConte)  CDC.    See  Jour.  Arnold  Arb.  18:  133-135. 
1937. 

Carya  aqitatica  x  C.  Pecan, 

Low  rich  or  swampy  woods.   Circumneutral.   Southeastern  Mo.,  local: 
Dunklin  Co. 

p.  515 — Carya  tomentosa  Nutt.  should  read  Carya  tomentosa  (Lam.)  Nutt. 

— Carya  tomentosa  var,  subcoreacea  should  read   Carya  tomentosa  var. 

p.  516 

subcoriacea. 

Carya  glabra  (Mill.)  Spach  should  read  Carya 
Carya 

(Marsh.)  Sarg. Carya 

cordata  (Muhl.)  Sarg. 
insert  below  Ostrya  vlrginlana: 

Ostrya  vlrginiana  var.  lasia  Fernald,  Eh.  38:  414.  1936. 

With  the  typical  variety.   Southern  Mo. 

Ostrya  vlrginiana  var,  glandiilosa  (Spach)   Sarg.  becomes: 

Ostrya  vlrginiana  f,  glandulosa  (Spach)  Macbr.,  Field  Mus,  Publ,  Bot. 
4:   192.  1929. 

p.  517 — insert  below  Carpinus  caroliniana: 
Carpinns   caroliniana   var,   virginlana    (Marsh.)    Fernald,    Eh,   37:  425. 

1935. 

With  the  typical  variety.    Southern  Mo, 
insert  below  Fagus  grandifolia  var.  caroliniana: 

Fagus  grandifolia  var.  caroliniana  f.  mollis  Fernald  &  Eehder. 

Occurring  with  F.  grandifolia  var.  caroliniana.   Southeastern  Mo.: 
Bollinger  and  Wayne  counties. 
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\STANEA 

Well 

Itivation.    Southorn  Mo.:   Howell   Co. 

p.  mo Quercxis maxima 

20 — insert  below  Quercns  lelodermis 
X  Qiiercus  stelloldes  Palmer,  Jour.  ArnoM  Arb.  18:   1.39.  1937. 

Quercus  prinoides  x  Q.  sicUata. 
Prairies  and  gladea.    Calcii)liile.    Jackson  Co. 

X  Quercus  humldicola  Palmer,  Jour.  Arnold  Arb.  18:   140.  1937. 
Qnrrnis  hicolor  x  Q.  lyraia. 
Low  woods.    Southeastorn  Mo.:   Dunklin  Co. 

X  Quercus  Schuettei  Trelease. 

Qurrcus  hicolor  x  Q.  marrorarpa. 
Low  woods.    St.  Clair  Co. 

p.  521,  second  line  from  bottom  of  page — Montieth  Junction  ahould  read  Monteith 
Junction, 

p.  522 — insert  bolow  Celtis  laevigata  var.  texaua: 
Celtis  reticulata  Torr. 

Limestone  glade.    Calciphile.    Wt'storn  Mo.,  local:   St.  Clair  Co. 
p.  524 — insert  below  Boehmeria  cylindrica: 

mmondiana 

men 

Moist    thickets    and    meadows.     Circumrieutral.      Southeastern    Mo., 
local:   Shannon  Co. 

'insert  below  Fam.  ARISTOLOCIIIACEAE: 
Asarum  canadense  L. 

Rich  woods.    Circumneutral.    Southwestern  Mo.:   Taney  Co, 
p.  527 — insert  below  Polygonum  hydropiperoides: 

Polygonum  hydropiperoides  var.  Biishianum  Stanford. 
Wet  meadows.  Circumneutral.  Southern  Mo., local:   Howell  Co. 

p.  529 — KocniA  scoparia  should  read  Kochia  Scoparia. 
p.  533— Ireslne  panlculata  (L.)  Ktze.  becomes: 

Ireslne  rhlzomatosa  Standi.,  Proc.  Soc.  Wash.  28:  172,  1915. 
Oxybaphus  nyctagineus  (Michx.)  Sweet  becomes: 
Mlrabilis  nyctaginea  (Michx.)  MacM.  See  Field  Mus.  Publ.  Bot.  8:  305. 1931. 

Oxybaphus    floribundus    Choia.    becomes    a    synonym    under    Mirabilis 
nyctaginea, 

Oxybaphus  hirsutus  (Pursh)   Sweet  becomes  Mirabilis  hirsuta  (Pursh) MacM. 

Oxybaphus  hirsutus  var.  integrifolius  Chois.  becomes  a  synonym  under Mirabilis  hirsuta. 

p.  534 — Oxybaphus  albidus  (Walt.)  Sweet  beco 
ines: 

Mirabilis  albida   (Walt.)   Ileimerl.    Sec   Field   IMus.  Publ.  Bot.   8:  305. 
1931. 

Oxybaphus  linearis  (Pursh)  Robinson  becomes  Mirabilis  linearis  (Pursh) HeimerL 
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insert  below  Geocarpon  minimum: 
Trianthema  Portulacastrum  L. 

Wa^te  ground.  Introduced  in  Jackson  Co. 
add  L.  after  Spergula  arvensis. 

p.  535 — insert  below  Arenaria  patula: 
Arenaria  lateriflora  L. 

Low  woods.   Circunincutral.  Northeastern  Mo.,  local:    Scotland  Co. 

eleventh  line  from  bottom  of  page — omit  comma  between  Mouse-ear  and 
Chickweed. 

p.  536 — insert  below  Silene  latifolia: 
SiLENE  Cserei  Baumg, 

Waste  ground.   Introduced  in  Grundy  Co. 

p.  537— insert  below  Silene  stellata: 
Silene  stellata  var.  scabrella  (Nieuwl.)  Palmer  &  Steyermark,  comb.  nov. 

Evactoma  stellata  var.  scabrella  Nieuwl.,  Am.  Midi.  Nat,  3:  58.  1913. 

The  common  variety  in  Mo. 

— eighth   line    from  bottom   of  page — Flaine   Flower    should    read    Fame 
Flower, 

p.  538 — Nymphozanthus  advena  (Ait.)  Fernald  beconu^s: 
Nuphar  advena  Ait.  See  Field  Mus.  Publ,  Bot.  8:  310.  1931. 

— ^Nymphozanthus  ozarkanus   (Miller  &  Standley)   Palmer  &  Steyermark 
becomes: 

Nuphar  czarkana  (Miller  &  Standley)  Standley.    See  Field  Mus.  Publ. 
Bot.  8:  310.  1931. 

— eighth   line  from  bottom    of  page — sweet-scented    should   read   Sweet- 
scented. 

p.  539,  line  6 — Iron  County  should  read  St,  Francois  Co. 

— Ranunculus  aq,uatilis  L.  var.  capillaceus  of  ''Catalogue''  and  of  auth., 
not  DC,  becomes: 

Ranunculus  longirostris  Godron.    See  Kh.  38:  42,  1930. 

Ranunculus  delphinifolius  Torr.  becomes: 
Ranunculus  flabellaris  Raf.    See  Eh.  38:  171.  1936. 

—Ranunculus  laxicaulis  (T.  &  G.)  Darby  becomes: 
Ranunculus  ambigens  Wats.   See  Eh.  38:  173,  1936, 

p.  540 — Ranunctilus  fasclcularis  Muhl.  becomes: 
Rantmculus   fascicularis    var.    apricus    (Greene)    Fernald,    Eh.    38:   178. 

1936. 

— Ranunculus  caricetorum  Greene  becomes: 
Ranunculus  s 

177.  1936. 

p.  541 
PARVIFLORUS 

Eanunculus  bulbosus  L.   Bulbous  Buttercup. 

Cultivated  and  waste  ground.  Introduced  in  Boone  Co. 
insert  below  Thalictrum  dasycarpum: 

Thalictrum  dasycarpiun  f.  hypoglaucum    (Rydb.)    Steyermarkj   Eh.  40; 
178.  1938. 

Thalictrum  hypoglaucum  Rydb. 
Sometimes  occurring  with  the  typical  form.   Scattered. 
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insert  below  Thalictnuu  revolutum: 

Thalictrum  revolutum  f.  glabra  Pennell,  Bartonla  12:  12.  1{ 
Sometimes  occurring  with  the  typical  form.    Scattered. 

— insert  below  Anemonella  thalictroides: 
Anemonella  thalictroides  f.  chlorantha  Fassctt,  Eh.  39:  461.  1937. 

Moist  limestone  cliffs.    Southwestern  Mo.;   Polk  Co. 

p.  543— Delphinium  azureum  Michx.  becomes  Delphinium  carolinianum   Walt, 
SeeRh.  39:  20.  1937. 

line  10 — substitute  comma  for  period  between  Dent  and  Shannon. 
Delphinium  azureum  var.  Nortonianum  (Mack.  &  Bush)  Palmer  &  Steyer- 

mark  becomes: 

Delphinium  carolinianum  var.  Nortonianum  (Mack.  &  Bush)  Perry,  Rh. 
39:  20.  1937. 

insert  below  Delphiniimi  carolinianimi: 

Delphinium  carolinianum  var.  crispum  Perry,  Rh.  39:  21.  1937. 

Similar  situations  to  the  typical  form.  East-central,  middle  and 
soutlieastern  Mo.:  St.  Charles,  Montgomery,  Gasconade,  Maries,  Miller, 
Morgan,  Camden,  Laclede,  Benton,  Dallas,  Greene,  Taney,  Stone,  and 
Barry  counties, 

— Delphinium  Peuardi  Huth  becomes: 
Delphinium  vlrescens  Nutt.  var.  Penardi  (Iluth)  Perry,  Rh.  39:  21,  1937. 

p.  545 — Sassafras  officinale  Nees  &  Eberm.  becomes: 
Sassafras  albidum  var.  moUe  (Raf.)  Fernaldj  Rh.  38:  179.  193G. 

urn 

albidum 

line  17 — substitute  comma  for  period  after  Dent. 
third  line  from  bottom  of  page — Mo.,  local:  Atchison  Co.,  should   read 

General.    (This  is  the  common  variety  in  Mo.) 

p.  548 — Erucastrum  Polliciiii  Spenner  becomes: 
EaucASTRUM  GALLicuM   (Willd.)  O.  E.  Schulz,  Engl.  Bot.  Jahrb.  54:  56. 

1916. 

p.  549 — Descurainia  Sophia   (L.)  Wetts.  should  read  Descurainia  Sophia  (L.) 
Webb  ex  Prantl. 

intermedia 

pinnata 
(Walt p.  550 — for  Eoripa,  in  9  citations,  read  Borippa. 

p.  551 — insert  below  Dentaria  laciniata  var.  Integra: 
Dentaria  laciniata  var.  latifolla  Farwell,  Am.  Midi.  Nat.  12:  58.  1930. 

Similar    situations   to    the   typicjil    form.     Southwestern    Mo.,   local: Taney 

Arabis 
Arabis 

Similar  situations  to  the  typical  form.    Eastern  Ozark  region,  local: 
Crawford  Co. 

-insert  below  Arabis  dentata: 
Arabis  dentata  var.  phalacrocarpa  TTopkins,  Rh.  39:  169.  1937. 

Similar  situations  to  the  typical   form.    Central  and  southern    Mo.: 
St.  Charles,  Jefferaon,  Saline,  St.  Clair,  and  Jasper  counties. 
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p.  552 — Arabis  hirsuta  (L.)  Scop,  becomes  Arabis  pycnocarpa  Hopkins,  Eh.  39 
112.  1937, 

Arabis 

Arabis  pycnocarpa  var.  adpressipilis  Hopkins,  Eh,  39:   117.  1937. 

typical  form.    Scattered:  St.  Louis,  Shan- 
Taney  c 
Arabis 

Arabis  viridis  var.  Deamii  Hopkins,  Eh.  39:  157.  1937. 
Similar  situations  to  the  typical  form.  Southern  Mo.,  local:  Dent  Co. 

insert  below  Cleome  spinosa: 

Fam.  Resedaceae 

Eeseda  Luteola  L.    Dyer's  Weed. 
Waste  ground.    Introduced  in  Laclede  Co. 

p.  553 — Heuchera  americana  L,  becomes: 
Heuchera  americana  var,  interior  Eosendahl,  Butters  &  Lakela,  Minn. 

Stud.  PL  Sci.  2:  60.  1936. 

p.  554 — Heuchera  hirsuticaulis  (Wheelock)  Eydb,  becomes: 
Heuchera  americana  var.  hirsuticaulis   (Wheelock)   Eosendahl,  Butters 

&  Lakela,  Minn.  Stud.  PI.  Sci.  2:  60.  1936. 
Kichardsonii 

Eoae 

Stud,  PI.  Sci,  2:   124.  1936. 

Similar  situations  to  the  typical  variety.  Eastern,  central,  and  south- 
ern Mo,;  Lewis,  St.  Louis,  Franklin,  Phelps,  Shannon,  Boone,  Wright, 

and  Jasper  counties. 
omit  Heuchera  villosa  Michx. 
Heuchera  macrorhiza  Small  becomes: 

Heuchera  villosa  var.  macrorhiza  (Small)  Eosendahl,  Butters  &  Lakela, 
Minn.  Stud.  PL  Sci.  2:   31.  1936. 

under  Mitella  diphylla  omit  Perry  and  Howell  from  enumeration   of 
counties, 

p.  555 — insert  below  Bibes  missouriense : 
Ribes  missouriense  var.  ozarkanum  Fassett,  Eh.  39:  377.  1937, 

Similar   situations  to   the  typical  form.    Central   and   southern   Mo. 
Scattered, 

p.  556 — under  Physocarpus  opulifolius  (L.)  Maxim  var.  intermedins  (Eydb)  Eob- 
inson,  insert  period  after  Maxim,  and  after  Eydb. 

Aruncus  Sylvester  Kostel  becomes: 

Aruncus  allegheniensis  Eydb,  var.  pubescens  (Eydb.)  Fernald,  Eh.  38: 
179.  1936. 

p.  558 — insert  below  Crataegus  crus-galU  var,  bellica: 
Crataegus  crus-galli  f.  vulgaris  Eickett,  Bot.  Gaz.  98:  613.  1937. 
Crataegus  crus-galli  f.  staminea  Eickett,  Bot.  Gaz.  98:  613.  1937. 
Crataegus  crus-galli  f.  spinulosa  Eickett,  Bot,  Gaz,  98:  613.  1937. 

p.  559 — insert  as  a  synonym  under  Crataegus  Danielsi  Palmer: 

Crataegus  crus-galli  var.  Danielsi  (Palmer)    Eickett,  Bot.  Gaz.  98: 
615.  1937. 
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p,  5R2 — insert  below  Crataegus  pminosa  var.  brachypoda: 
Crataegus  pminosa  f.  ciliata  Eickett,  Bot.  Gaz.  97:  792.  1936. 

Crataegus  pminosa  f.  glaberrima  Rickett,  Bot.  Gaz.  97:  793.  193(). 

Crataegus  pminosa  f.  puberula  Rickettj  Bot.  Gaz,  97:  793.  193(3. 

p.  5(J3 — under  Crataegus  aspera  insert  Crataegus  decorata  Sarg.  as  synonym. 
— Crataegus  Kelloggi  should  read  Crataegus  Kelloggii. 

p.  ')G4: — Crataegus  calpodendron  should  read  Crataegus  Calpodendron  through- out. 

p.  566 — under  Potentilla  paradoxa,  Rocky  upland  woods,  upland  prairies  and 
banks  of  streams^  should  read:  Alluvial  ground,  mud  flats,  and  banks 
of  streams. 

p.  5()8 — insert  below  Rubus  frondosus: 
Rubus  argutus  Link. 

Low  swampy  woods.    Cin^umnrutral.    Southeastern   Mo.:   Wayne  Co. 

p.  569,  seventh  line  from  bottom — drop  '^and'*  after  comma. 
p.  571 — Rosa  Carolina  var.  Lyoni  (Pursh)  Palmer  &  Stcyennark  becomes: 

Rosa  Carolina  var.  villosa  (Best)  Rehder. 

p.  572 — -Rosa  Eglantakia  should  read  Rosa  eglanteria. 
p.  573 — Gymnocladus  dioica  (L.)  Koch  should  read  G3nnnocladus  dioica  (L.)  K. 

Koch. 

p.  574 — Gleditsia  trlacanthos  var.  inermis  Pursh  becomes: 
Gleditsia  triacanthos  f.  inermis  (Pursh)  Fassctt,  Rh.  38:  97.  1937. 

— Cassia  Medsgeri  Shafer  becomes  Cassia  marilandica  L.   Sec  Rh.  39:  410- 
413.  1937. 

^ 

p.  575 — insert  below  Cercis  canadensis: 
Cercis  canadensis  f.  glabrifolia  Fernald,  Rh.  38:  234.  1936. 

Siniihir  situations  to  the  typical  form,  and  occurring  throughout  its 
range. 

Cercis  canadensis  f.  alba  Rehder.   See  Mo.  Bot.  Gard  Bull.  26:  82.  1938. 

Wooded  slopes.   Circumneutral.   East-central  Mo.:  Franklin  Co.    The 
white  redbud  was  originally  described  from   material  received  from 

Teas  Nursery  Co.  of  Carthage,  Mo.,  but  until  recently  has  not  been 
known  to  occur  in  a  wild  state. 

— under  Cladrastis  lutea,  insert  K.  before  Koch. 
— insert  below  Crotalaria  sagittalis: 

Crotalaria  Retzii  Hitchc. 

Fields.     Circumneutral.     Introduced    in    Dunklin^    Boone,    and    Saline 
counties, 

p.  576 — under    Trifolium    phocumbens   substitute    period    for   colon   after   waste 

ground. 
p,  577 — Psoralea  pedunculata  (Mill.)  Vail  becomes: 

Psoralea   psoralioides    (Walt.)    Cory    var.   eglandulosa    (Ell.)    Freemnn. 
Rh.  39:  426.  1937. 

m 

Petalostemum  purpureiun  var.  pubescens  Gray  becomes: 
i 

Petalostemum  purpureiun  f.  pubescens  (Gray)  Fassett,  Rh.  38:  dC).  1936. 

p.  579 — insert  below  Amorpha  fruticosa  var.  angustifolia: 
Amorpha  fruticosa  var.  angustifolia  f.  latior  Fassett,  Rh.  38:  190.  1936. 

With  the  typical  var.  and  var.  angustifolia. 
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— Amorpha  canescens  var.  glabrata  Gray  becomes: 
Amorpha  canescens  f.  glabrata  (Gray)  Fassett^  Kb.  38:  191.  193(). 

— insert  below  Desmodium  nudiflonim: 

Desmodium  nudiflonim  f.   foliolatum    (Farwcll)   Faasett,   Eh.   88:  189. 
1938. 

Similar  situations  to   the  typical   form.    Central   and   soutlicrn  Mo. 
Scattered. 

p.  581 — Lespedeza  Stuevei  var.  angustifolia  Brittou  becomes: 
Lespedeza  Stuevei  f.  angustifolia  (Britton)  Hopkins,  Eh.  37:  26,1.  1935. 

p.  582,  line  17 — Lespedeza  frutescens  should  read  Lespedeza  intermedia. 

p.  583 — ViciA  MicBANTHA  should  be  Vicia  micrantha. 
insert  below  Apios  americana: 

Aplos  americana  f,  pilosa  Steycrinark,  Eh.  40:  179.  1938. 
Similar  situations.   Scattered  in  Butler,  Texas,  and  Johnson  counties. 

p.  584 — insert  below  Vigna  sinensis: 
Glycine  max  (L.)  Mcrr.   Soy  Bean, 

Escaped  from  cultivation  in  fields  and  waste  ground.   Callaway  Co. 

— Amphicarpa  comosa  (L.)  G.  Don  becomes: 
Amphicarpa  bracteata  var.  comosa  (L.)  Fernald,  Eh.  39:  318.  1937. 

under  Galactea  volubilis  var.  mississippiensis  omit  Knox  from  enumera- 
tion of  counties. 

p.  585 — insert  below  Oxalis  violacea: 
Oxalis  violacea  var.  trichophora  Fassett,  Eh.  39:  378.  1937. 

Similar  situations  to  the  typical  form.    East-central  Mo.:  St.  Louis 
and  Jefferson  counties. 

— insert  below  Oxalis  europaea  var.  Bushii  f.  subglabrata: 
Oxalis  europaea  var.  Bushii  f,  vestita  Wiegand^  Eh.  27:   136.  1925. 

Occasionally   found   with   the   typical   forms.     Scattered:   St.   Louis, 

Balls,  Gasconade,  Laclede,  and  Stone  counties. 

p.  58fi — Linum  medium  (Plaueh.)  Britton  becomes: 
Linum  medium  var.  texanum  (Planch.)  Fernald,  Eh.  37:  428.  1935. 

p.  588 — Acalypba  vlrginlca  L.  becomes  Acalypha  rhomboidea  Eaf.   See  Eh.  39: 
16.  1937. 

Acalypha  digyneia  Eaf,  becomes  Acalypha  virginica  I>.    See  Eh.  39:  16. 
1937. 

p.  589,  second  line  from  bottom  of  page — under  Euphorbia  humistrata  substitute 
comma  for  period  after  Jefferson. 

p.  590 — insert  below  Euphorbia  coroUata: 
Euphorbia  coroUata  var.  mollis  ]\rillsp. 

Limestone  glades.    Occasionally  found  with  the  typical  form.    South- 
ern Mo. :   Phelps,  Cole,  and  Dallas  counties. 

p.  591— Rhus  Toxicodendron  L.  becomes: 
Toxicodendron  radicans   (L.)   Ktze.    Sec  Aiin.   Mo.   Bot.  Gard.  24:   425. 

1937. 

— Rhus  quercifolia   (Michx,)   Stcud.  becomes: 
Toxicodendron  quercifolia   (Michx.)    Greene.    See  Ann.  Mo.  Bot.  Gard. 

24:   420.  1937. 
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—Rhus  canadensis  L.  should  read  Ehus  canadensis  iTarsh.,  and  this  be- 
comes: 

Rhus  aromatica  Ait.     See  Ann.  Mo.  Bot.  Card.  24:  40G.  1937. 

— Rhus  canadensis  var.  serotina  (GrtuMic)  Palmer  &  Steyennark  becomes; 
Ehus  trilohata  Nutt.  var.  serotina  (Greonc)  Barkley,  Ann.  Mo,  Bot.  Gard. 

24:  400.  1937. 

— Rhus   canadensis   ^■a^.  illinoensis    (Greene)    Fcrnald   bectjmcs   synonym 
under  Rhus  aromatica  Ait.   See  Ann,  Mo.  Bot.  Gard.  24:   400.  1037. 

p.  593,  line  1—356  should  read  256. 

— Acer  nigrum  Marsh,  should  read  Acer  nignini  ̂ Michx.  f. 
— insert  below  Acer  nibnun  var.  Drummondii; 

Acer  rubrum  var.  tomentosum  Kirch. 

Low  wet  woods.    Oxylophile.    Southern   Mo.:   Wayne   Co. 
p.  594 — Sapindus  Dmmmondi  should  read  Sapindus  Dnimmondii. 

Aesculus  glabra  var.  pallida  (Willd.)  Kirchncr  bccouies: 
Aesculus  glabra  L  pallida  (AVilld.)  Fcrnald,  Tlh.  39:  318.  1937. 
-insert  below  Impatiens  pallida: 

Impatiens  pallida  f.  dichroma  Rteyermark,  "Rh.  40:  ]79,  1938. 
Wooded  slopes.    Pike  Co. 

p.  596— Ampelopsis  arborea   (L.)   Kusby  should  read  Ampelopsis  arborea    (L.) 
Koehnc. 

p.  598 — Malva  uotundifolia  L.  becomes  Malva  negi.eota  Wallr.    See  Rh.  39:   99. 
1937. 

p.  599— Ascynim  hypericoides  L.  becomes: 
Ascyrum  hypericoides  \ar.   multicaule    (Michx.)   Fernald,  Eh.  38:  433. 

193C. 

insert  below  the  above: 

Ascynun  hypericoides  var.  oblongifoliimi  (Spach)  Fcrnald,  Rh.  38:  433. 
1936. 

Low  ground.    Oxylophilc  to  circumneuiral.    Southeastern  Mo.,  local: 
Dunklin  Co. 

p.  r»0(J— Hypericum  petiolatum  Walt,  (not  L.  nor  L.  f.)  becomes: 
Ilyperlciun  tubulosum  Walt,    See  Jour.  Arnold  Arb.  19:  279.  1938. 

Hypcrtcuyn  petiolatum  var.  luVulosum  (Walt.)  Fernald. 
Low  ofround.    Oxylopliile  to  circumneutral.    Soutlieastern  Mo.,  local: 

Dunklin  Co. 

insert  after  above: 

Hypericum  tubulosimi  \ar,  Walter!  (Gmel.)  Lott,  Jour.  Arnold  Arl).  19: 
279.   1938. 

Hypericum  Walter  I  Gmel. 

[).  603 — Viola  papilionacea  x  triloba  becomes  x  Viola  variabilis  Greene;  Viola 
sororia  x  triloba  becomes  x  Viola  populifolia  Greene;  Viola  papilio- 

nacea X  sororia  becomes  x  Viola  napaea  House. 

p.  60(;     after  Ludvigia  palustris  (L.)  Ell.  \ar.  americana  (DC.)  Fernald  &  Gris- 
com,  Kh.  37:   176.   1935,  insert  Water  Purslane. 

p.  607 — Oenothera  fruticosa  L.  be('<)m(\s: 
Oenothera  fniticosa  L.  var.  vera  Hook.  f.  angustifolia  Tiovl.    See  Bull. 

Torr.  Bot.  Club  64:   293-294.  1937. 
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— Oenothera  hytrida  Michx.  becomes: 

Oenothera    tetragona    Roth    var.    Fraseri    (Pursh)    Munz    f,    hybrida 

(Michx.)  Munz,  BulL  Torr.  Bot.  Club  64:   300.  1937. 

—Oenothera  pratensis    (Small)   Robinson  boconics: 

Oenothera  pilosella  Raf.    See  Bull.  Torr.  Bot.  Club  64:   290.  1937. 

— Oenothera  frvticosa  var.  hir&nda  Nutt.,  synonym  under  Oenothera  hyhrida, 

becomes  synonym  under  Oenothera  pilosella, F 

p^  (510 — under  Spermolepis  echinata,  after  Oxylophile,  insert  Southern  Mo.: 

p.  Gil — insert  below  Thaspium  barbinode: 

Thaspiiim   trifoliatuni    (L.)    Gray.     See    Rh,    20:  52.  1918. 

Thasphm  aurevm   Nutt.  var.  atropitrpunum    (Desv.)   Coult.  &  Rose 

(G). Rocky  woods.    Oxylopliilc.    Southern  Mo.,  local:   Laclede  Co. 

p^C12_under  Comus  florida  f.  rubra  (West)  Palmer  &  Stevermark  insert  period 
after  West. 

p.  618— insert  below  Nyssa  sylvatica: 

Nyssa  sylvatica  var.  caroliniana  (Poir.)  Fornald,  Rh.  37:  43(5.  1935. 

Similar  situations  to  the  typical  form.    Circumneutral  to  oxylophilo. 

Southern  Mo.    This  is  the  commoner  variety  in  Mo. 

p.  014,  line  21 — substitute  comma  for  period  after  Shannon. 

p,  615 — Steironema  ciliatum  (L.)  Raf.  becomes: 

Lysimachia  ciliata  L,    See  Pflanzenfam.  IV.  237:  276.  1905. 

Steironema  radicans  (Hook.)  Gray  becomes: 

Lysimachia 
lanceolatnm 

Lysimachia  lanceolata  Walt.   See  Rh.  39:  438-441.  1937. 
Steironema   lanceolatimi    var.   angustifolium    (Lam.)    Gray    becomes    a 

synonym  under  Lysimachia  lanceolata. 

p,  Gl() — Steironema  lanceolatum  var.  hybridum  (Michx.)  Gray  becomes: 

Lysimachia  hybrida  Michx.    See  Rh.  39:  441.  1937. 

— Steironema  quadriflorum  (Sims)   Ilitchc.  becomes: 

Lysimachia  longifolia  Pursh.    See  Pflanzenfam.  IV^  237:  279.  1905, 

p^(]18— insert  below  Sabatia  angularis: 
Sabatia  angularis  f.  albiflora  (Raf.)  House. 

Sometimes  occurring  with  the  typical  form.   Franklin  Co. 

p  619 — insert  below  Frasera  carolinensis: 

Menyanthes  trifoliata  L.  var.  minor  ]\Tichx.   Buckbean.   See  Rh.  31:   198. 
1929. 

Swampy  meadows.   Calciphile.   Southeastern  Mo.,  local:   Reynolds  Co. 

p.  620— 

Am 

Woodso 

p.  621 — Insert  below  Asclepias  incamata: 

Asclepias  incamata  f.  albiflora  Heller. 

Occasionally  found  with  the  typicril  form.    Southern  Mo,,  local:   Dallas 
Co. 

—Asclepias  humistriata  should  read  Asclepias  humistrata. 

p.  622,  line  10 — Innm.Htriaia  should  read  humistrata. 
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_  -         ̂        ■ 

p.  623 — Evolvulus  argenteus  Pursh  becomes: 
Evolvulus  Nuttallianus  Schultcs.   Sec  Rh.  37:  63.  1935. 

— Evolvulus  alsinioides  sTioukl  rend  Evolvulus  alsinoides. 

p.  625 — insert  below  Phlox  paniculata: 
Phlox  pauiculata  f.  alba  Don.   Sec  Bartonia  15:  25.  1933. 

Occasionally  found  with  the  typical  form.   Gasconade  Co. 
■Phlox  stellata  should  read  PJdox  Stellaria, 

p.  627,  lino  21 — insert  comma  after  Iron. 
insert  al)ove  Heliotropium  tenellum: 
COLDENIA  NUTTALLII  Ilook. 

Open  roclvy  ground.   Introduced  in  Crawford  Co. 

p.  628— MvosoTis  scmi^oiDEs  should  read  Myosotis  scohpioides. 

p.  631 parvula 
parvula 

Rocky  open  ground  and  glades.   Central  and  southern  Mo.    Scattered. 

p.  632— change  Prunella  vulgaris  var.  lanceolata  f.  iodacalyx  to  f.  iodocalyx. 
—after  Stachys  aspera   Miehx.   add:  See   Rep,  Sp,  Nov.  Beiheft  80:   70. 1934. 

p.  633— after  Stachys  hispida   Pur^h  add:  See   Rep,  Sp,   Nov.  Beiheft  80:   65. 
193-4. 

p.  638 — NlCOTIANA  LONGIFOLIA   sliould   road    NiCOTIANA  LONGIFLOKA. 
p.  639 — insert  below  Linaria  vulgaris: 

Linaria  canadensis  (L.)  Duniont.   See  Acad.  Nat.  Sei.  Phila.  Mouogr.  1: 
306.  1935. 

Sandy  open  ground.    Oxylophilo.    Southern  Mo.:   Dunklin,  Iron,  and 
McDonald  counties. 

■-  , 

•under  Linaria  canadensis  (L.)   Dumont  var.  texana   (Scheele)  Pennell, 
Dumont  should  read  Dumort.,  and   this  becomes: 

Linaria  texana  Scheele,   See  Acad.  Nat.  Sci.  Phila.  Monogr.  1:  302.  1935. 
-Linaria  spuria  (L.)  Mill,  becomes: 
KicKxiA  SPURIA  (L.)  Dumort.   See  Acad.  Nat.  Sci.  Phila.  Monogr.  1:  313. 

1935. 

insert  below  Scrophularia  marilandica: 

Scrophularia  marilandica  f.  neglecta  (Rydb.)  Pennell,  Proc.  Acad,  Nat. 
Sci.  Phila.  73:   499.  1921. 

Occasionally  found  with  the  typical  form.    General  but  scattered, 

under  Penstemon  pallidus  add   as  synonym  Penstemon   arJcansanm'vaT. 
m  W 
I  -  X  r  — 

puhescens  Pennell. 

last  line  on  page — after  Oxylophile  to  circumneutral,  add  General, 
pp.  639-640 — Pentstenion  in  all  cases  should  read  Penstemon. 
p.  640 — in  enumeration  of  counties  under  Pentstemon  arkansanus  omit  Madhson. - 

— omit  Pentstemon  arkansanus  var.  pubescens  here  (see  above  under  page 

*  \. 

639). 

■insert  above  Penstemon  Digitalis: 
alluviorum 

h     t 

1935. 
\  i 

Low    ground.     Circumneutral.     Southeastern    Mo. :   Cape    Girardeau, 
Stoddard,  Dunklin,  and  Butler  counties. 
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-*    '     ̂ .p       ̂  after  Paulownia  to:mentosa    (Thunb.)   Stcud.,  change  Empress  Tree  to 
Princess  Tree. 

insert  below  Mimulus  alatus: 

Mimulus  alatus  x  M.  ringens.  Sec  Acad.  Nat.  Sci.  Phila.  Monogr.  1:  136. 
1935. 

Rarely  found  with  the  parent  species.  Southern  Mo.j  local  and  scat- 
^         *^ tered:   Ste.    Genevieve,    Crawford,    Reynolds.    Shannon,    and    Greene 

counties. 
#       k  -■ 

p.  641 — Mecardonia  acuminata  (Walt.)  Small  becomes: 
Bacopa  acuminata  (Walt.)  Robinson.    See  Rh.  37:  442.  1935. 

^Hysanthes  dubia  (L.)  Barnh.  becomes,  in  part: 
Lindemia  dubia  var,  typica  (L.)  Pcnnell,  Acad.  Nat.  Sci.  Phila.  Monogr, 

'    k 

1:   141.  1935;  and  in  part 

Lindemia  dubia   var.   major    (Pursh)    Pennell^   Acad.   Nat.    Sci.   Phila, 

Monogr.  1:  146.  1935.    ' 
Both  frequently  found  with  the  typical  var.   General. 

Hysanthes  inaequalis  (Walt.)  Pennell  becomes: 

Lindemia  anagallidea  (Michx.)  Pennell,  Acad.  Nat.  Sci,  Phila.  Monogr. 
1:   152.  1935. 

insert  below  Lindemia  anagallidea: 

Mazus  japonicus  (Thunb.)  Ktze. 

Escaped  into  grassy  lawns.    Local:   St.  Louis  Co. 
— Gratiola  lutea  Raf.  becomes: 

-J        -   > 

Gratiola  neglecta  Torr.  See  Acad.  Nat.  Sci.  Phila.  Monogr.  1:  84.  1935. 

p.  642 — insert  below  Veronica  connata: 
Veronica  connata  var.  glaberrima  Pennell,  Acad.  Nat.  Sci.  Phila,  Monogr. 

4  I 

h     >  '-  ^k     J 

1:  368.  1935. 

Similar  situations  to.  the  typical  form.    Southern  Mp,  :^  Ripley,  Shan- 
non,  Texas,  Ozark,  and  Barry  counties, 

line  27 — Afzellia  macrophylla  should  read  Afselia  macropTiylla. 

p.  ̂ 46— insert  below;  Ruellia  strepeus: 
Ruellia  strepens  var.  cleistantha  Gray. 

Occasionally  found  with   the  typical   form.    Franklin  and  Hickory 
counties. 

p.  647— insert  above  Galium  virgatum: 
Sheeardia  ahvensis  L.   Field  Madder. 

Open  ground.   Introduced  in  McDonald  Co. 

p.  648 — insert  below  Galium  Aparine  var,  Vaillantii: 
Galium  verum  L, 

Open  ground.  Introduced  in  Adair  Co. .um 

hypomolacum 
Occasionally  found  with  the  typical  form. 

Galium  tinctorium  L,  becomes  Galium  obtusum  Bigel,   See  Rh,  37:  443- 
445.  1935. 

Galium  Glaytoni  Michx.  becomes  Galium  tinctorium  L.  See  B^l.  Sf?:  443- 
445.  1935. 



[Vol.  26. 790  ANNALS    OF    THE    MIRROURI    BOTANICAL    GARDEN 

insert  below  Diodia  teres: 

Diodia  teres  var.  setigera  Foninld  &  Cfri.scom,  Rli.  39:  .107.  1937. 

Similar  situations  to  the  typi^'^il  form.  Central  and  southern  Mo, 

p.  640 — Houstonia  patens  Ell.  bocomos  Houstonia  pusilla  Schoopf.    Substitute 
comiiia  for  period  after  Ripley, 

p.  ()50 — unrler  Symphoricarpos  occideutalis  omit  "and  west-eential/'  and  Jack- 
son from  enumeration  of  counties. 

p.  651— Viburnum  affine  Bush  ex  Rehdor  should  read  Viburnum  affine  Bush  ex 
Schneider. 

ym 

anella  radiata.   See  Rh.  40:  20n.  1938. 

insert  below  Valerianella  radiata: 

Valerianella  radiata  a  ar,  missouriensis  Dyab  Rh.  40:  20(5.  1938. 

Similar  situations.   Scattered  throughout  the  range. 

Valerianella  radiata  var.  renialdii  Dyal,  Rh.  40:  207.  1938. 

Low  moist  ground.   Scattered  throughout  the  range. 
insert  below  Valerianella  stenocarpa: 

Valerianella  ozarkana  Dyal,  Rh.  40:  208.  1938. 

Valerianella  lo'ngiflora  of  fiuth.  in  part,  not  (T.  &  G.)  Walp. 

Kocky  open  ground.    Calciphile.    Southwestern  Mo.:  Barry   nnd  ̂ fc- 
Donald  counties. 

— Valerianella  longiflora  of  aiith.  in  part  becomes: 
Valerianella  Bushii  Dyal,  Rh.  40:  210.  1938. 

p.  653— Specularia  biflora  (R.  &  S.)  ris(  h.  k  Afey.  should  read  Specularia  biflora 

(R.  &  r.)  Fisch.  iS:  :^rey. 
insert  below  Lobelia  cardinalls; 

Lobelia  splendens  Willd.    Sec  Rh.  38:   259,  277.  1936. 

Low  ground.    Circumnoutral.    Western  Mo.,  loeal:   Jackson  Co. 
insert  below  Lobelia  siphilitlca: 

Lobelia  siphilitica  var.  ludoviciana  A.DC.   See  Rh.  38:  281.  1936. 

Similar  situations  to  the  typical  form.    Southern  Mo.:  Laclede  and 
Greene  counties. 

Lobelia  pubenila  ifichx.  becomes  Lobelia  glaudulosa  Walt.   See  Rh.  39: 

497.  1937. 

p.  654 — Lobelia  leptostachys  A.DC.  becomes: 

Lobelia  spicata  var.  leptostachys   (A.DC.)   Mack.  &  Bush.    Sec  Rh.  38: 
305.   1936. 

— under     Vemonia    missurica     add     Vcrnoi\ia    interior    vnr.     Drnmrnondli 

(Shuttlw.)  Mack.  &  Bush,  as  a  synonym. 

p.  655 — Vemonia  Interior  Small  liecojnes: 
Veruonia  Baldwiui  var.  interior  (Small)  Schubert,  Rh.  38:   370.   1936. 

— oniit  Vemonia  interior  var  Dnimmondii  here   (stni  above  under  p.  654). 

—insert  below  Vemonia  fasciculata  x  interior: 
Vemonia  fasciculata  x  missurica. 

Occasionally  found  with  the  parent  species.  Lafayette  Co. 

—  Eupatorium  falcatmn  "Michx.  beconu\s  Eupatorium  purpureum  L.  See  Rh. 
39:   306.  1937. 

Eupatorium  purpureum  of  the  ''Catalogue"  becomes: 
Eupatorium  fiKtulosmn  Harrntt.    See  Rh.  39:   306.   1937. 
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p,  656— under  Eupatorium  coelestinum  sul)stitutc  Bates  Co.  for  Jackson  Co. 

p,  657— insert  below  Liatris  pycnostachya: 

liiatris  pycnostachya  f.  Hubrichtii  Anderson,  Mo.  Bot.  Gard.  Bull.  25: 
122,  1937. 

Upland  prairies.   Circumneutral.   Franklin  and  Grundy  counties. 

p^  (;59_Solidago  juncea  var.  scabrella  (T.  &  G.)  Gray  becomes: 

Solidago  juncea  f.  scabrella  (T.  &  G.)  Fernald,  Eh.  38:   208.  1030. 

■insert  below  Solidago  juncea  f.  scabrella: 

Solidago  neurolepis  Fernald,  Rh.  38:   212.  1936. 

Dry  open  woods.   Oxylophile.   Southwestern  Mo,:  .Taspor  Co. 

p.  660— insert  below  Solidago  radula: 

Solidago  radula  var.  laeta  Fernahl,  "Rh.  38:   228.  lOnC. 
Similar   situations  to   the  typical  form.    Central  and  southern   Mo.: 

Pettis  and  Morgan  counties. 

Solidago  radula  var.  stenolepis  Fernahl,  Rh.  38:   228.  193(>, 

Similar  situations  to  the  typical  form.   Southwestern  Mo.:   Jasper  Co. 

p.  661— insert  below  Solidago  Dnimmoiidii: 

Solidago  Riddellii  Frank. 

Swampy  meadows.    Circumneutrah    Eastern  Ozark  region:   Dent  and 
Shannon  counties. 

p.  663— insert  below  Aster  laevis: 
Aster  laevls  var.  amplifolius  Porter. 

Wooded  slopes.   Circumneutral.   Scattered:   Jefferson,  Cape  Girardeau, 

Reynolds,  Saline,  and  Atchison  countii'S. 
Aster 

Aster 

Occasionally  foniuT  with  the  typical  form.    Northwestern  Mo.,  local: 
Clark  Co. 

p.  664— insert  below  Aster  lateriflorus  var.  pendulus: 

Aster  lateriflonis  var.  pendulus  x  A.  puniceus  var.  lucidulus. 

Rarely  occurring  with  the  parent  species.   Dent  and  Shannon  counties. 

-Aster  panicnlatus  var.  bellidiflonis  (Willd.)  Burgess  becomes  a  synonym 

under  Aster  panicnlatus  Lam.   See  Rh.  35:  33.  1933. 

insert  below  Aster  praealtus  var.  subasper: 

Aster  praealtus  var.  imbricatior  Wiegand,  Rh.  35:   26.  1933. 

Similar  situations  to  the  typical  form.  Greene  Co. 

p.  66.^ — insert  below  Aster  interior: 
Aster 

Wiega 

Swampy  meadows.  Calciphile  to  circumneutral.   Eastern  Ozark  region: 

Dent,  Reynolds,  Shannon,  and  Howell  counties. 

  line  14^under  Aster  ptannlcoides  omit  Jackson  froiu   enmnoration    of 
counties. 

— Pluchea  petiolata  Cass  becomes: 

Plucbea  viscida  (Raf.)  House,  Am.  Midi.  Nat.  7:   129,  1921. 

p  666 — Antennaria  calophylla  Greene  becomes: 

Antennaria  fallax  var.  calophylla   (Greeiie")  Fernald.  Rh.  38:   230.   1936 
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p.  667 — insert  below  Silphium  integrifolium  the  foUo^ving: 
Silphium  speciosum  Nutt.    See  Rh.  39:  280.  1937. •  ■ 

Prairies,   Circumneutral.  Western  Mo.:   Jackson,  Jasper,  Newton,  and 
McDonald  counties. 

Silphium  speciosum  var,  Deamli  Perry,  Rh.  39:   287.  1937. 
Occasionally  found  witli  the  typical  form.    Western  Mo.:  Jackson  Co. 

Silphium  asperrimum  Hook.   See  Rh.  39:  28G.  1937. 

Open  ground.   Circumneutral.   Southeastern  Mo.,  local:   Dunklin  Co. 

Silphiiun  Gatesii  Mohr.    See  Rh.  39:  288.  1937.    ~ 
-  ^  ■ 

Dry  rocky  p:round.    Oxyloplnle.   Southern  Mo.:   Ripley,  Shannon,  and 
Ozark  counties. 

Iva  xanthifolia  Willd.  should  read  Iva  xanthifolla  Nutt. 

p.  G69— Rudbeckia  subtomentosa  var.  Craigii  SherfT  beeomes:" 
Rudbeckia  subtomentosa  f.  Craigii  \Sherfr}  Fernald,  Rh.  39:  458.  1937. insert  below  Rudbeckia  hirta: 

Rudbeckia  hirta  f.  homochroma  Rteyermark,  Rh.  40:   179.  1938. 
   i  1  -      ̂  

Upland  woods.  Southern  Mo.,  local:   Oregon  Co. 
Rudbeckia  hirta  var.  sericea  (T.  V.  ̂ foore)  Fernald,  Rh.  39:  457.  1937. 

MudbecJcia  sericea  T.  V.  Moore. 

Frequently  found  with  the  typical  form,   Circumneutral.   General, 
under  Rudbeckia  mlssourlensis,  Benton  Co.  should  read  Newton  Co. 

p.  671 — insert  below  Helianthus  mollis: 
Helianthus  mollis  x  H.  occidentalis. 

Dry  open  ground,  Laclede  Co. 

p.  673 — insert  below  Coreopsis  grandiflora: 
Coreopsis  grandiflora  var.  Harveyana  (Grav)  Sherff,  Bot.  Gaz.  94;  593. 1933. 

Glades  and   dry  open  woods.  Oxylophile,  Central  and  southern  Mo.: 
Butler,  Wayne,  Iron,  Carter,  Oregon,  and  Jackson  counties. 

Coreopsis  tripteris  var.  Deamii  Slandley  becomes  a  synonym  under  Core- 

opsis  tripteris  L.  See  Field  Mus.  Puhl.  Bot.  11:  415.  1936.  " p.  674,  lino  4 — Green  should  read  Greene. 
p.  676 — insert  below  Chrysanthemum  Leucantitkmum   var,  pinnatifidum  : 

CllRYSANTiiEAlUM  Partiienium   (L.)  Bernli.    Feverfew. 
Escaped  into  waste  ground.    Grundy  Co. 

p.  677,line3— .4rfi?wima  vulgaris  subsp,   Wrighti  Hall  &  Clements  should  read: 
Artemisia  vulgaris  subsp.  Wrighti    (Gray)   Hall  &  Clements, 

p.  678 — insert  below  Carduus  crispus: 
Cahduus  nutans  L,   Musk  TInstle. 

Waste  ground.   Introduced  in  Jackson  Co. 

p.  681— Lactuca   scariola   L.   should   read  Lactuca    Serriola   L.,   with   Lactuca scariola  L.  as  synonym  in  line  below. 

—Lactuca  scariola  var.  integrata  Gren.  &  Godr.  should  read  Lactuca  Ser- 
BiOLA  var.  integrata  (Gren.  &  Godr.)  Farwell,  Am.  Midi.  Nat.  10:  46. 
1926,  with  Lactuca  scariola  var,  integrata  aa  synonym  in  line  below, 

insert  below  Lactuca  canadensis  var.  typica: 
Lactuca  canadensis  f.  angustipes  Wiegand. 

Rocky   wooded   slopes   along   streams.     Circumneutral    to   oxylophile. 
Southwestern  Mo.:   Christian  and  Taney  counties. 
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CORRECTIONS  IN  INDEX 

p.  687 — change  Afzellia  macrophylla  to  Afzelia  mavrophylla. 

p.  689 — [American]  Brooklime,  change  154  to  642. 

[AndropogonJ  scoparius  var.  villosissinius  should  be  in  italics. 

— Angelieo,  change  610  to  611. 

p.  690 — [Artemisia]  ludoviciana  should  read  676,  677. 

p.  691 — change  [Aselepias]  humistriata  to  humistrata. 

p.  692 — [Aureolaria]  calycosa  and  flava  var.  macrantha,  change  642  to  643. 

p.  693 — Black-eyed  Susan,  change  664  to  669. 

[Bladder-pod]  Slender,  change  644  to  547. 

[Bladderwort]  Large,  change  547  to  644. 

-Bluets  and  [Bluets]  Small,  change  648  to  649. 

p.  694 — Buck  Brush,  change  649  to  650. 

p_  697 — change  [Carya]  tomentosa  var.  suLcoreacea  to  tomentosa  var.  subcoriacea. 

p.  698 — Cercis  canadensis,  change  375  to  575, 

p,  700— [Clover]  Bush  should  read  581,  582. 

p.  701 — change  [Crataegus]  calpodendron  to  Calpodendron  throughout. 

p.  702 — [Crataegus]  Gattingeri,  change  562  to  563. 

[Crataegus]  KelloggI  should  read  Kelloggii. 

p.  704 — Crown-beard,  Wild,  change  to  Crown-beard,  White. 
■insert  Curly  Muck-weed   455,  below  Cuphea  petiolata. 

p.  705 — change  [Cj'pripediumJ  Reginae  to  reginae. 

p,  706 — [Dogwood]    Alternate-leaved,   Gray,   Rough-leaved,    Swamp,   Stiff,   change 
612  to  613. 

p.  706 — [Dolicholus]  iomcntosns,  change  585  to  584. 

p.  707 — Tr.  Elephant's  foot  to  follow  Elephantophus. 
omit  Empress  Tree. 

p.  708 — change  Evolvulus  alsinioidcs  to  Evolvulus  alsinoides. 
Flame  Flower  should  read  Fame  Flower,  and  transpose  to  follow   [False] 

Starwort, 

p.  709— Flax,  change  548  to  586. 
— insert  False   548,  below  Flax. 

Fragaria  chiloensls  var.  Ananassa,  change  565  to  566. 

p.  712 — Grindelia  lanceolata,  change  658  to  657. 

p,  713 — [Helianthus]  divaricatus,  change  671  to  670. 

— [Helianthus]  doronicoides,  change  670  to  671. 

p.  714 — \^IIicoria^  glabra,  change  514  to  515. 
{Hicorial  microcarpa,  change  514  to  516, 

— [Hicorial  villosa  should  read  514,  515. 

p.  715 — [Indian]  Bread-root,  change  576  to  577. 

p.  716 — Ironweed,  change  634  to  654. 

p.  717 — [Kochia]  scoparia  should  read  Scoparia. 

— below  [Lactuca]  scariola  var.  integrata,  insert: 
Serriola    681 

Serriola  var.   integrata   681 

hange  Lactuca  scariola  and  Lactuca  scariola  var.  integrata  to  italics, 

p.  718 — [Lechea]  villosa,  change  600  to  601, 
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p.  720 — [Manna  Grass]  Floating,  oluuigc  460  to  4o9. 

[JfMple]  Sugar,  omit  593. 

p.  722 — change  Myosotis  scirpoidcs  to  Myosotis  scorpioidos. 
eliango  Nicotiana  longifolia  to  Nicotiana  lungiflora. 

p.  723 — [Oonotliera]  strigosa,  change  G07  to  OOG, 
Onosmodiuni  hispidissiniurn,  change  G28  to  629. 

— [Onosniodiimi]    liispidissinnnn  vnr.  "macrosporniuni,  change  628  to  629, 
— [Onosniodlum]  subsetosum,  change  628  to  629. 

p.  725 — [Paspaluni]  puhescona  should  be  puhe.sct  n.s, 

p.  726 — Change  Pentstenion  to  Penstenu)n. 

change  [Phlox]  stellalu  to  Stellaria, 

p.  727 — change  [Poa]  Chapnianniana  to  Chapnianiana. 

p.  728— Pogonia  affinia  should  be  Pogonia  alTinis. 

p.  729 — insert  Princess  Tree   640,  below  Prinre's   Feather, 
p.  730 — change  [Prunella]  vulgaris  var.  lanceolata  f.  iodacalyx  to  f.  iodocalyx. 

[Quorcus]  X  Bchhlana  should  be  x  Bobbiana. 

[Quercua]  x  Ilillii,  cliange  519  to  520. 

p.  732 — Rhynchosia  latifolia,  change  584  to  585. 
— cliange  Roripa  to  Rorippa. 

— change  [T\osa]  Eglantaria  to  eglanteria. 

p.  733 — [Rubus]  villosiis  should  be  vUIohuh, 

— insert  strepens   646,  below   [Ruellia]   pedunculata. 

p.  735 — SapinduR  Druniniondi  sliould  be  Sapindus  l^runimondii, 
Scilla  bidora  should  read  8cilla  bifolia. 

p.  736 — Senecio  aureus,  change  578  to  678. 

— change  [Sitanlon]  hystrix  to  TTystrix. 
     

 1 

p.  737 — change  Sorrell  to  Sorrel. 

p,  738 — [Sphenopholisj  pallevftj  change  464  t(»  405. 

p.  740— after  Tamaricaccae,  Tamarisk,  and  Tamarix  gallica,  change  600  to  60L 

Thorough-wax,  change  610  to  611, 
[Tobacco]  Indian  should  read  654,  6G6. 

[Tobacco]  Ladies',  change  638  to  665. 
[Tobacco]  Wild,  change  ()6G  to  638. 

— Trachelosperniuni  difforme,  change  621  to  62(*. 

p.  742— Umbrella-wort  should  read  533,  534, 

p.  744 — [Vitis]  \  ulpina  var.  praecox,  change  596  to  597. 
—Wild  Pansy  should  read  601,  603. 

p.  745 — Wolfiella  floridana  should  read  Wolffiella  floridana. 3 

— [Xanthium]  canadenscj  change  669  to  668. 

—  [Zigadenus]  XuttalJii  should  read  Nuttallii. 
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Curator  of  the  Herbarium  of  the  Missouri  Botanical  Garden 
ssor  in  the  Henrv  Shaw  School  of  Botany  of  Washinaton  Univ 

The  writer  is  fortunate  in  having  had  submitted  to  him  for 
study  relatively  large  series  of  undetermined  specimens  of 
South  American  Senecios,  both  from  collections  obtained  on 
recent  expeditions  and  also  unidentified  material  of  many 
years  standing. 

The  United  States  National  Herbarium,  the  New  York  Bo- 
tanical Garden,  the  Field  Museum  of  Natural  History,  the 

Gray  Herbarium,  the  Philadelphia  Academy  of  Natural 
Sciences,  the  British  Museum  of  Natural  History,  the  Kew 
Herbarium,  the  Botanical  Garden,  Brussells,  the  Botanical 

Garden  and  Museum,  Berlin-Dahlem,  the  Museum  of  Natural 
History,  Vienna,  the  Botanical  Garden,  Geneva,  the  Botanical 
Garden,  Leiden,  and  the  Botanical  Garden,  Utrecht,  all  have 
generously  loaned  unnamed  material  of  Senecio  for  study.  To 
those  in  charge  of  these  herbaria,  I  extend  sincere  thanks. 

The  study  of  this  great  assemblage  of  Senecio  has  made  it I 

possible  to  identify  many  of  the  older  and  little-known  species 
of  this  vast  genus.  It  has  been  necessary  to  reduce  to  syn- 

onymy certain  species  and  varieties,  and  to  describe  a  few 
new  species.   It  seems  desirable  and  worth  while  to  place  on 

'  Issued  November  28,  1938. 
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record  some  of  the  results  of  this  taxonomic  research — thus 
h 

supplementing  the  paper  ̂   publislied  fifteen  years  ago. 
For  the  publication  of  this  paper,  I  am  indebted  to  Dr. 

George  T.  Moore,  Director  of  the  Missouri  Botanical  Garden. 

Senecio  aberrans  Greenm.  in  Ann.  Mo.  Bot.  Gard.  10:  73. 
1923. 

Colombia:  **New  Granada,"  Acaiia,  10  July,  1845,  Purdie, 
s.n.  (Kew  Hb.). 

Peru:  near  Tarapota,  coll.  of  1855-56,  R.  Spruce,  s.n.  (Kew Hb.). 

Senecio  abietinus  Willd.  ex  Wedd.  Chlor.  And.  1:  100.  1855. 

Colombia  :  without  definite  localities,  coll.  of  1760-1808,  Jose 
Celestino  Mutis,  nos.  286,  1785,  3027,  4811  (U.  S.  Nat.  lib.)  ; 
Bogota,  Guadeloupe,  without  date,  Goudot,  no.  1  (Mus.  Nat. 

Hist.  Hb.,  Vienna,  and  Delessert  Hb.,  Geneva) ;  Bogota,  with- 
out date,  Linden,  no.  1250  (Delessert  Hb.) ;  Paramo  de  Usme, 

coll.  of  1922,  Bro.  Artste- Joseph,  s.n.  (U.  S.  Nat,  Hb.,  sheet  no. 
1122518). 

Senecio  adenotrichus  DC.  Prodr.  6:  416.  1837;  Greenm.  in 
Ann.Mo.Bot.  Gard.  10:  75.  1923. 

Chile  :  San  Felipe,  Oct.,  1923,  and  Dec,  1925,  Bro.  Claude- 
Joseph,  nos.  2052  and  3821,  respectively  (U.  S.  Nat.  Hb.). 

Senecio  algens  Wedd.  Chlor.  And.  1:  104.  1855. 
Senecio  algens  var.  major  Schz.  Bip.  in  Bull.  Soc.  Bot.  Fr. 

12:  80.  1865,  name  only;  Linnaea  34:  531.  1866,  name  only. 
Senecio  algens  var.  minor  Schz.  Bip.  in  Bull.  Soc.  Bot.  Fr. 

12:  80.  1865,  name  only;  Linnaea  34:  530.  1866,  name  only. 

Bolivia:  vicinity  of  Sorata,  alt.  4500-5000  m.,  April,  1860, 
G.  Mandon,  no.  129  (N.  Y.  Bot.  Gard.  Hb.  and  Mus.  Nat.  Hist. 

Hb.,  Vienna),  co-types  of  var.  major;  vicinity  of  Sorata,  alt. 
3800-3900  m.,  Jan.-April,  1858,  G.  Mandon,  no.  106  (N.  Y.  Bot. 
Gard.  Hb.  and  Mus.  Nat.  Hist.  Hb.,  Vienna),  co-types  of  var. 
minor. 

*  Greenman,  J.  M.   Studios  of  South  American  Sonecios — I,   Ann.  Mo.  Bot.  Gard. 
10:  73-110,  pU.  SS.  1923. 
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These  two  varietal  names  were  listed  without  descriptions, I  ■ 

and  thus  represent  nomina  nuda  without  nomenclatorial 

status.  A  careful  examination  of  duplicate  material  on  which 
the  varieties  were  founded  shows  that  the  plants  concerned  are 

merely  very  slight  variations  and  the  names  should  he  merged 

in  synonymy  under  the  species. 

Senecio  (§  Streptothamni)  Andrei  Greenm.,  n.sp. 

Frutex  scandens  glabrus ;  f oliis  petiolatis,  ovatis  vel  lanceo- 

lato-ovatis,  2.5-5.5  cm.  longis,  1-3  cm.  latis,  mucronato-acutis, 
remote  denticulatis,  basi  cuneatis  vel  rotundatis,  utrinque 

glabris,  valde  reticulato-venosis ;  inflorescentiis  terminalibus ; 

capitulis  heterogamis,  ca.  1  cm.  altis ;  involucris  anguste  cam- 
panulatis,  parce  calyculatis ;  involucri  bracteis  8,  linearibus  vel 

oblongo-lanceolatis,  4.5-5  mm.  longis,  glabris  apice  penicillato 

excepto,  aliquanto  venosis;  floribus  liguliferis  5,  ligulis  an- 
guste oblongis,  ca.  9  mm.  longis,  1.5-2  mm.  latis,  pallido-flavis, 

tubo  gracile,  quam  pappi  setis  breviore;  floribus  disci  15-20, 
flavis;  achaeniis  striatis,  glabris. 

Suffruticose,  scandent,  glabrous  throughout;  leaves  peti- 

olate,  petioles  5-10  mm.  long,  blade  ovate  to  lanceolate-ovate, 
2.5-5.5  cm.  long,  1-3  cm.  broad,  cuneate  to  rounded  at  the  base, 

remotely  and  cartilaginously  denticulate,  mucronate-acute, 

glabrous  on  both  surfaces,  prominently  netted-veined;  inflo- 
rescence terminal ;  heads  heterogamous,  about  1  cm.  high ;  in- 

volucre narrowly  campanulate,  sparingly  calyculate ;  bracts  of 

the  involucre  8,  linear  to  oblong-lanceolate,  4.5-5  mm.  long,  gla- 
brous except  at  the  penicillate  tip,  rather  conspicuously  veined ; 

ray-flowers  5,  rays  narrowly  oblong,  about  9  mm.  long,  1.5-2 
mm.  broad,  pale  yellow,  tube  slender  and  shorter  than  the  pap- 

pus; disk-flowers  15  to  20,  yellow;  achenes  striate,  glabrous. 
Ecuador  :  Loja-Zamora,  alt.  3000-3500  m.,  1  Dec,  1876,  Ed. 

Andre,  no.  4520  (Gray  Hb.,  type,  KewHb.). 
This  species  is  most  closely  related  to  S.  dictyophlehius 

Greenm.,  from  which  it  differs  in  having  smaller  heads,  shorter 

involucral  bracts,  and  a  closer  mesh  of  the  leaf-venation. 

Senecio  apiculatus  Schz.  Bip.  ex  Wedd.  Chlor.  And.  1:  128. 
1855. 
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Venezuela:  Caracas,  coll.  of  April,  1842,  Linden,  no.  478 
(Mns.  Nat.  Hist.  Hb.,  Vienna,  and  British  Mus.  Hb.) ;  Paranadi 
la  Culata,  Moritz,  no.  137  (British  Mus.  Hb.). 

Senecio  arboreus  (HBK.)  Greenm.  in  Ann.  Mo.  Bot.  Gard. 
10:  77.  1923. 

Cacalia  arhorea  HBK.  Nov.  Gen.  &  Sp.  PI.  4:  163.  pi.  359. 
1820. 

Colombia:  in  mountains  near  Bogota,  18  Nov.,  1852,  IloUon, 
no.  347  [347]  (N.  Y.  Bot.  Gard.  Hb.) ;  Delicias,  Popoyan,  Leh- 
7nann,no.  B.T.  043  (Gray  Hb.,  Field  Mus.  Hb.,  N.  Y.  Bot.  Gard. 
Hb.,  and  Leiden  Hb.) ;  same  locality,  Lehmann,  no.  B.T.  946 
(Gray  Hb.  and  Leiden  Hb.) ;  Caucas,  Lehmann,  no.  B.T.  499 

(N.  Y.  Bot.  Gard.  Hb.) ;  head-waters  of  Rio  Lopez,  Rio  Polo 
Basin,  Tierra  Adentro,  alt.  2500-3000  m.,  Jan.,  190G,  Pittier, 

nos.  1083  and  lOSG  (IT.  S.  Nat.  Hb.) ;  Old  Quindio  Trail,  ''Ma- 
gana"  to  Quindio  Pass,  Dep't.  of  Caldas,  Hazen  S  Killip,  no. 
9167  (U.  S.  Nat.  Hb.) ;  ̂4n  der  oberes  Waldregionen  an  der 
Osthangen  der  Central-Andes  von  Popayan,"  alt.  2800-3400 
m.,  March-April,  Lehmann,  no.  5203  (Berlin  Hb.  and  British 
Mus.  Hb.). 

Senecio  arbutifoUus  HBK.  Nov.  Gen.  &  Sp.  PI.  4:  182.  1820. 

Colombia  :  coll.  of  1760-1808,  Jose  Celestino  Mutis,  no.  648 
(U.  S.Nat.  Hb.). 

Senecio  argenteus  Kunze  in  Poepp.  "Coll.  PI.  Chil.  3,  p.  192" 
[Coll.  pi.  exsic.  Chil.  3,  no.  192] ;  DC.  Prodr.  6:  415.  1837. 
Chile:  without  definite  locality,  Bertero,  no.  620  (Mo.  Bot. 

Gard.  Hb.) ;  Terra  Pehuerchium,  Dec,  1854,  Lechler,  no.  2893 
(Mus.  Nat.  Hist.  Hb.,  Vienna) ;  Cordillera  de  Maule,  coll.  of 

1856-1857,  Germain,  s.n.  (Mus.  Nat.  Hist.  Hb.,  Vienna) ;  ash- 
slope  of  Volcan  Osorno,  alt.  200-250  m.,  13-15  Feb.,  1925,  F.  W. 
Pennell,  no.  12639  (Field  Mus.  Hb.). 

Senecio  Aschenbomianus  Hieron.  in  Engl.  Bot.  Jahrb.  28: 
642.  1901. 

Colombia:  on  trees  in  field,  "Canaan,"  ISIt.  Purace,  Dep't. 
of  El  Cauca,  alt.  3100-3300  m.,  Pennell  S  Killip,  no.  6509;  same 
locality,  Killip,  no.  6737  (U.  S.  Nat.  Hb.). 
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Senecio  attenuatus  Schz.  Bip.  in  Bull.  Soc.  Bot.  Fr.  12:  80. 
1865,  name  only;  In  Linnaea  34:  531.  1866,  name  only;  Rusby 
inMem.  Torr.Bot.  Club3:  63.  1893. 

Bolivia  :  La  Paz,  alt.  3750  m.,  24  May,  1906,  0.  Buchticn,  no. 
73  (N.  Y.  Bot.  Gard.  Hb.) ;  La  Paz,  alt.  3700  m.,  Marcb,  1913, 

0.  Buchtien,  s.n.  (Mo.  Bot.  Gard.  Hb.  and  N.  Y.  Bot  Gard. 

Hb.) ;  La  Paz,  alt.  3800  m.,  18  March,  1919,  0.  Buchtien,  no.  380 
(Mo.  Bot.  Gard.  Hb.). 

The  specimens  here  cited  give  records  of  this  species  in  ad- 
dition to  those  recorded  by  Professor  Rusby. 

Senecio  "baccharidiflorus  Rusby  in  Bull.  N.  Y.  Bot.  Gard.  4: 397.  1907. 

Bolivia  :  Unduavi,  Sept.,  1894,  M.  Bang,  no.  2494  (N.  Y.  Bot. 

Gard.  Hb.),  type;  Unduavi,  Noryungas,  alt.  3300  m.,  Nov., 
1910,  0.  Buchtien,  nos.  3041  and  3042  (N.  Y.  Bot.  Gard.  Hb.) ; 

Gachapata,  Aug.,  1854,  Lechler, no.  2608  (Kew  Hb.). 

Senecio  bahioides  Hook.  &  Arn.  in  Hook.  Jour.  Bot.  3:  336. 
   ____     * 

1841,  including  a  lanosus  and  3.  gldber. 
Chile:  Renca  and  Quintero,  Bridges,  no.  388  (Mus.  Nat. 

Hist.  Hb.,  Vienna) ;  without  definite  locality,  Cuming,  no.  618 
(Mus.  Nat.  Hist.  Hb.,  Vienna). 

Senecio  bogotensis  Spreng.  Syst.  3:  556.  1826;  DC.  Prodr. 
6:  423.  1837. 

Colombia:  100  miles  northwest  of  Bogota,  region  of  La 

Chapon,  State  of  Boyaca,  alt.  4500  ft.,  25  July,  1932,  A.  E.  Laiu- 
ranee,  no.  356  (Mo.  Bot.  Gard.  Hb.) ;  in  forest,  Ibaque  to  Rio 

Coello,  near  Quindio  Trail,  Dep't.  of  Tolima,  6  Aug.,  1912, 
Tracy  E.  Hazen,  no.  9644  (U.  S.  Nat.  Hb.). 

Mr.  Lawrance  states  that  this  plant  is  a  "creeper,  height 

[length]  of  40-50  ft.,  diameter  i/^-l  inch,  flowers  red." 

Senecio  Bowmani  R.  E.  Fries  in  Ark.  for  Bot.  5^^:  26,  pi.  2, 

figs.  6-11.  1906. 
Argentina  :  Tucuman,  Prov.  of  Tucuman,  8  Sept.,  1908, 

M.  Lillo,  no.  8493  (Mo.  Bot.  Gard.  Hb.) ;  Parque,  Aconquija,  alt. 

600  m.,  21  Sept.,  1917,  R.  Schreiter,  no.  73  (Mo.  Bot.  Gard. 
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Hb.) ;  Orilla  del  Basque,  29   Sept.,  1924,  Venturi,  no.  2572 
(Mo.  Bot.  Gard.  Hb.) ;  Sierra  de  la  Candelaria,  alt.  900  m.,  6 
Sept.,  1929,  Venturi,  no.  9471  (Mo.  Bot.  Gard.  Hb.). 

I 

SeneciobrachycodonBakerinMart.  Fl.  Bras.  6^:  319.  1884; 
Greenm.  in  Ann.  Mo.  Bot.  Gard.  10:  78.  1923. 

Brazil  :  in  wet  woods,  Itatiaya,  State  of  Rio  de  Janeiro,  alt. 
2100  m.,  18  March,  1922,  E.  W,  D.  S  Mary  Eolway,  no.  1865 

(U.  S.  Nat.  Hb.) ;  in  mossy  fields  above  timber  line,  alt.  2100- 
2200  m.,  30  April-4  May,  1925,  Agnes  Chase,  no.  9684  (Mo.  Bot. 
Gard.  Hb.). 

Senecio  hrachycodon  Baker,  S.  myrioceplialus  Baker,  S.  pel- 
lucidinervis  Schz.  Bip.,  and  S.  peregrinus  Griseb.  constitute  a 
complex  which  needs  further  study. 

Senecio  Brittonianus  Hieron.  in  Engl.  Bot.  Jahrb.  29:  72. 
1900. 

Senecio  Sprucei  Britton  in  Bull.  Torr.  Bot.  Club  19:  265. 

1892,  notiS'.  5'prMmKlattinLeopoldina24:  128.  1887. 
Peru:  '*in  montibus  Maymensibus  prope  Tavalosus,"  July, 

1856,  Spruce,  no.  4811  (Kew  Hb.,  type,  photograph  in  Mo.  Bot. 

Gard.  Hb.) ;  "prope  Tarapota,  Peruviae  orientales,"  coll.  of 
1855-1856,  Spruce,  no.  4811  (Brussels  Hb.  and  Gray  Hb.). 

Bolivia  :  near  Yungas,  alt.  4000  ft.,  coll.  of  1885,  Rushy,  no. 
1695  (N.  Y.  Bot.  Gard.  Hb.) ;  Mapiri,  July-Aug.,  1892,  Bang, 
no.  1513  (N.  Y.  Bot.  Gard.  Hb.,  Phil.  Acad.  Nat.  Sci.  Hb.,  and 
Mo.  Bot.  Gard.  Hb.) ;  Santa  Cruz,  alt.  5000  ft.,  24  Aug.,  1902, 
R.  S.  Williams,  no.  1457  (N.  Y.  Bot.  Gard.  Hb.) ;  region  of 
Mapiri,  alt.  570-750  m.,  Sept.  and  Nov.,  1907,  0.  Buchtien,  nos. 
1559  andl560  (N.  Y.  Bot.  Gard.  Hb.). 

Senecio  canabinaefolius  Hook.  &  Arn.  in  Hook.  Jour.  Bot.  3: 
341.  1841;  Greenm.  in  Ann.  Mo.  Bot.  Gard.  4:  289.  1917. 

Argentina  :  Cerro  de  Medina,  Prov.  of  Tucuman,  alt.  1600 
m.,  22  March,  1914,  Lillo,  no.  15976  (Mo.  Bot.  Gard.  Hb.) ;  El 
Suncha,  alt.  2500  m.,  coll.  of  1915,  ̂ Jorgensen,  no.  1083  (Mo.  Bot. 
Gard.  lib.) ;  La  Hoyata,  alt.  1300  m.,  14  Dec,  1900,  Lillo,  no. 
2611  (Mo.  Bot.  Gard.  Hb.) ;  Puerto  Castil.,  Prov.  of  Salta,  24 
Dec,  1929,  Venturi,  no.  1008  (Mo.  Bot.  Gard.  Hb.). 
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Senecio  chachapoyensis  Greenm.,  n.sp. 

Verisimiliter  frutex;  caulibus  lignosis,  striatis,  fulvo-hir- 

tello-papillosis ;  foliis  alternis,  petiolatis,  oblongo-lanceolatis, 

5-10  cm.  longis,  1-3  cm.  latis,  basi  in  petiolum  sensim  an- 

gustatis,  ad  apicem  acutis,  denticulatis,  utrinque  glabris,  sub- 

tus  aliquanto  pallidioribus  conspicue  venosisque,  nervis  later- 
alibus  ab  nervo  medio  latissime  divergentibus ;  petiolis  usque 

ad  1  cm.  longis ;  inflorescentiis  terminalibus,  paniculatis,  multi- 

capitatis;  capitulis  parvis,  ca.  5  mm.  altis,  homogamis;  in- 
volucris  anguste  campanulatis,  breviter  calvculatis ;  involucri 

squamis  8,  glabris;  floribus  disci  ca.  10;  acliaeniis  glabris. 

Stem  ligneous,  striate,  tawny,  liirtellous-papillose ;  leaves 

oblong-lanceolate,  including  the  slender  petiole  5-10  cm.  long, 
1-3  cm.  broad,  narrowed  at  the  base  into  a  petiole  (1  cm.  or  less 

in  length),  denticulate,  acute,  glabrous  on  both  surfaces,  some- 
what paler  and  prominently  veined  beneath,  the  lateral  veins 

forming  almost  a  right  angle  with  the  midrib ;  inflorescence  a 

terminal  many-headed  panicle ;  heads  small,  about  5  mm.  high, 

homogamous;  involucre  cylindrical,  short-calyculate ;  bracts 

of  the  involucre  8,  glabrous;  disk-flowers  about  10;  achenes 

glabrous. 

.  Peru:  ' ' Chacapoyas "  [Chachapoyas],  coll.  of  1835,  Alex- 
ander Mathews,  no.  1356  (Kew  Hb.,  type,    photograph  in  Mo. 

Bot.  Gard.  Hb.). 

The  relationship  of  this  species  is  with  S.  theaefolius  Benth., 

S.  arboreus  (HBK.)  Greenm.,  and  S.  chaquiroensis  Greenm. 

From  the  first  species  it  differs  in  having  a  hirtellous-papillose 
instead  of  a  glabrous  stem;  and  from  the  other  two  species 

mentioned  it  differs  in  having  the  lateral  veins  almost  at  right 

angles  with  the  midrib. 

Senecio  (§  Streptothamni)  dictyophlebius  Greenm 

Senecio  voluhilis  Schz.  Bip.  in  Bull.  Soc.  Bot.  Fr.  12:  80. 

1865,  name  only,  and  in  Linnaea  34:  531.  1866,  name  only,  not 
S.  voluhilis  Hook. 

Frutex  scandens ;  foliis  alternis,  petiolatis,  ovatis  vel  ovato- 

oblongis,  2-6  cm.  longis,  1.5-4  cm.  latis,  basi  rotundatis  vel  sub- 
cordatis,    integris    aut    crenato-dentatis,    ad    apicem    acutis, 
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utrinque  glabris,  subtus  pallidioribus  et  conspicue  reticiilato- 
venosis  cum  veins  semipellucidis ;  petiolis  usque  ad  1  cm. 
longisj  inflorescentiis  terminalibus,  subcorjTiiboso-cymosis, 
paucicapitatis ;  capitulis  heterogamis,  radiatis,  ca.  10-12  mm. 
altis;  iiivolucris  anguste  campanulatis,  parce  calyculatis,  gla- 

bris; involucri  squamis  plerumque  8(8-13),  linearibus  vel 
lineari-oblongis,  7-8  mm.  lougis;  floribus  femineis  8-10,  ligu- 
latis,  ligulis  anguste  oblongis,  6-7  mm.  longis,  flavis;  floribus 
disci  15-20;  achaeniis  glabris. 

Stem  scandent,  ligneous;  leaves  alternate,  petiolate,  ovate 
to  ovate-oblong,  2-6  cm.  long,  1.5-4  cm.  broad,  rounded  to  sub- 
cordate  at  the  base,  entire  to  sparingly  crcnate-dentate,  gla- 

brous on  both  surfaces,  paler  and  rather  conspicuously  nottcd- 
veined  beneath,  veins  semipellucid ;  petioles  1  cm.  or  less  in 
length;  inflorescence  terminating  the  stem  and  branches  in 
few-headed  subcorymbose  cymes;  heads  heterogamous,  radi- 

ate, about  10-1 2  mm.  high ;  involucre  narrowly  campanulate, 
sparingly  calyculate,  glabrous ;  bracts  of  the  involucre  usually 
8  (8-13),  linear  to  linear-oblong,  7-8  mm.  long;  ray  flowers 
8-10,  rays  narrowly  oblong,  6-7  mm.  long,  yellow ;  disk-flowers 
15-20 ;  achcnes  glabrous. 

Bolivia  :  vicinity  of  Sorata,  alt.  3400  m.,  31  Dec,  1858,  G. 
Mandon,  no.  146  (Kew  Hb.,  type,  Delessert  Hb.,  Geneva,  Brus- 

sels Hb.,  Mus.  Nat.  Hist.  Hb.,  Vienna,  and  N.  Y.  Bot.  Gard. 
Hb.,  photograph  of  type  in  Mo.  Bot.  Gard.  Hb.). 

Several  collections  of  this  species  were  made  by  Mandon  in 
the  vicinity  of  Sorata,  Bolivia,  at  altitudes  from  3000  to  3400 
meters  above  sea-level,  during  the  years  1857  to  1859.  These 
plants  will  be  found  in  many  herbaria  under  the  name  "  Sene- 
cio  voluhilis  Hooker,"  and  most  of  them  bear  the  number  146. 

of 

Hooker,  however,  belongs 

Senecio  ellipticifolius  Ilieron.  in  Engl.  Bot.  Jahrb.  28:  637 
1901. 

Colombia  :  region  of  Popayan,  alt.  2600-3200  m.,  F.  C.  Leh- 
mann,  no.  850S  (Berlin  Hb.,  photograph  and  fragment  in  Mo 
Bot.  Gard.  Hb.) ;  S.  Antonio,  Ed.  Andre,  no.  K  1293  (Kew  Hb 
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and  N.  Y.  Bot.  Gard.  Hb.) ;  Viejes  Ocana,  29  March,  1876,  Ed. 
Andre,  no.  K 1294  (Kew  Hb.) ;  100  miles  northwest  of  Bogota, 
region  of  Upper  Chapon,  state  of  Boyaca,  alt.  6500  ft.,  8  Aug., 
1932,  Alexander  E.  Lawrance,  no.  398  (Mo.  Bot.  Gard.  Hb.). 

Senecio  ellipticus  DC.  Prodr.  6:  420.  1837;  Mart.  Fl.  Bras. 
6^:  318.  1884. 

Brazil  :  without  specific  locality,  collector  unhnown,  no.  148 
(Mo.  Bot.  Gard.  Hb.) ;  Serro  do  Mar,  Dusen,  nos.  635a  and 
10160  (Mo.  Bot.  Gard.  Hb.) ;  Campo  Grande,  Sao  Paulo, 

Brade,  no.  6645  [Hoehne  no.  6712]  (Mo.  Bot.  Gard.  Hb.) ;  vi- 
cinity of  Itatiaya,  Rose  S  Russell, no.  20542  (U.  S.  Nat.  Hb.). 

Senecio  eristhalifolius  Schz.  Bip.  ex  Baker  in  Mart.  Fl.  Bras. 

6^:  321,  pi.  87.  1884. ■       

Brazil:  Juiz  de  Fora,  Minas  Geraes,  alt.  700  m,,  23  Feb., 
1925,  Agnes  Chase,  no.  8613  (Mo.  Bot.  Gard.  Hb.). 

Senecio  evacoides  Schz.  Bip.  in  Bonplandia  4:  55.  1856, 
name  only;  Wedd.  Chlor.  And,  1:  105.  1855,  with  description; 
Gray  in  Proc.  Am.  Acad.  5:  143.  1861. 

Peru:  "an  sommet  de  Cordillere  d'Ayapata,  Prov.  de  Cara- 
baya,"  alt.  4500  m.,  Lechler,  s.n,  (Berlin  Hb.) ;  Casa  Caucha, 
Alpamarca,  alt.  10000-16000  ft.,  U.  S.  Exploring  Expedition 
under  command  of  Capt.  Wilkes,  s.n.  (U.  S.  Nat.  Hb.) ;  Andes 
of  Peru,  alt.  15000  ft.,  Lohh,  s.n.  (British  Mus.  Hb.) ;  without 

definite  locality,  coll.  of  1865-1867,  Richard  Pearce,  s.n.  (Brit- 

ish Mus.  Hb.) ;  ''Patagonia,"  Lobb  (British  Mus.  Hb.). 

Senecio  Georgianus  Greenm.,  n.  name. 
Senecio  Ilallii  Hieron.  in  Engl.  Bot.  Jahrb.  21:  358.  1895, 

including  forma  a  and  forma  {3,  not  S.  Hallii  Britt.  in  Trans. 
N.Y.Acad.  Sci.  9:  11.  1889. 

Ecuador  :  ' '  Calcitpungo,  in  Paramo  del  Alao  hand  procul  ab 
urbe  Riobamba,"  alt.  4200  m.,  Nov.,  1872,  A.  Stilbel,  no.  259 
(Berlin  Hb.). 

Senecio  Greenmanianus  Hieron.  in  Engl.  Bot.  Jahrb.  28: 
643.  1901. 

Venezuela:  Merida,  Moritz,  no.  1384   (Berlin  Hb.,  type. 
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photograpli  and  fragment  in  Mo.  Bot.  Gard.  Hb.) ;  Quebrada  el 
Yoyo,  Merida,  alt.  3800  m.,  12  April,  1930,  Gehriger,  nos.  71 
and  72  (Mo.  Bot.  Gard.  Hb.) ;  Laguna  Mucuy,  Merida,  alt. 

4200-4300  m.,  19  April,  1930,  Gehriger,  no.  94  (Mo.  Bot.  Gard. 
Hb.) ;  Paramo  de  Sumusica,  State  of  Tachira,  alt.  3100  m.,  19 
Jan.,  1912,  Alfredo  Jahn,  no.  51  (U.  S.  Nat.  Hb.) ;  Paramo  Qui- 
ora,  alt.  3224  m.,  8  Oct.,  1921,  Alfredo  Jahn,  no.  732  (U.  S.  Nat. 
Hb.). 

Senecio  Giirkei  Hieron.  in  Engl.  Bot.  Jalirb.  28:  646.  1901. 

Colombia:  "Nova  Granata,"  Triana  (Berlin  Hb.),  type; 
Modiacion-Quindio,  7  March,  1876,  Ed.  Andre,  no.  2143  (Kcw 
Hb.,  Field  Mus.Hb.). 

The  Andre  specimen  in  the  Kew  Herbarium  is  accompanied 

by  a  field  label  on  which  is  written  the  following  note :  **  Arbor 
cic. — 3"  alt.  flor.  lutei."  The  species  bears  some  resemblance 
to  Senecio  grandifolius  Less. 

Senecio  Hillii  Greenm.,  n.  sp. 
Frutex  scandcns ;  caulibus  ramisque  striatis,  floccoso-tomen- 

tosis;  foliis  alternis,  petiolatis,  lanceolato-ellipticis,  5-10  cm. 
longis,  2-4.5  cm,  latis,  obtusis,  integris  et  marginibus  revolutis, 
jiiventate  supra  sparse  tomentulosis  sed  mox  glabratis,  subtus 
dense  et  persistenter  floccoso-tomentosis ;  petiolis  5-8  mm. 
longis;  iiiflorescentiis  terminalibus,  paniculatis,  pluri-capi- 
tatis ;  capitulis  heterogamis,  subdiscoideis,  10-13  nun.  altis ;  in- 
volucris  campanulatis,  valde  calyculatis,  bracteolis  plerumque 
5,  elliptico-ovatis,  5-7  mm.  longis,  2-3  mm.  latis;  involucri 
squamis  oblongo-lanceolatis,  6-7  mm.  longis,  2-3.5  mm.  latis, 
involucri  squamis  bracteolisque  valde  et  permanenter  tomen- 
tosis;  capituli  floribus  exterioribus  (10-12)  multo  reducti, 
gracilibus,  curvatis,  inequaliter  3-5-dentatis,  dentibus  an- 
gustis,  crassinsculis,  obtusis ;  capituli  floribus  interioribus  ca. 
40,  corollis  tubulo-campanulatis,  equaliter  5-dentatis;  pappi 
setis  albidis  quam  corollis  disci  brevioribus;  achaeniis  glabris. 

Stem  scandent,  branched,  ligneous,  striate,  floccose-tomen- 
tose;  leaves  alternate,  petiolate,  lanceolate-elliptic,  5-10  cm. 
long,    2-4.5    cm.    broad,    obtuse,    entire,    revolute-margined, 
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slightly  tomentulose  in  the  early  stages  but  soon  glabrate 

above,  densely  and  permanently  floccose-tomentose  beneath; 

petioles  5-8  mm.  long;  inflorescence  a  terminal  many-headed 

panicle ;  heads  heterogamous,  subdiscoid,  10-13  mm.  high ;  in- 
volucre campanulate,  conspicuously  calyculate  with  few  (about 

5)  elliptic-ovate  5-7  mm.  long  and  2-3  mm.  broad  bracteoles; 

bracts  of  the  involucre  oblong-lanceolate,  6-7  mm.  long,  2-3.5 

mm.  broad,  bracts  and  bracteoles  densely  and  permanently 

floccose-tomentose;  outermost  flowers  of  the  head  (10-12) 
reduced,  subradiate,  corolla  tubular,  slender,  curved,  unequally 

3-5-dentate,  teeth  narrow,  more  or  less  thickened  at  the  obtuse 

apex;  disk-flowers  about  40,  corollas  tubular-campanulate, 
equally  5-toothed;  pappus  white,  shorter  than  the  corolla; 
achenes  glabrous. 

Ecuador:  "in  monte  Titaicun,"  alt.  11000  ft.,  Nov.,  1858, 
R.  Spruce,  no.  5587  (Kew  Hb.,  type,  British  Mus.  Hb.,  Gray 
Hb.). 

This  species  has  the  habit  of  Senecio  disciformis  Hieron.,  to 

which  it  is  evidently  closely  related,  but  it  differs  from  that 

species  in  having  larger  and  fewer  heads,  broader  involucral 
bracts  and  bracteoles,  and  longer  peduncles. 

It  is  a  pleasure  to  name  this  plant  in  honor  of  Sir  Arthur  W. 

Hill,  Director  of  the  Royal  Botanic  Gardens,  Kew,  England. 

Senecio  Hypsobates  Wedd.  Chlor.  And.  1:  91.  1855. 

Colombia  :  Dep  't.  of  Caldas,  Paramo  del  Quindio,  Cordillera 

Central,  alt.  3700^400  m.,  13  Aug.,  1922,  Francis  W.  Pennell, 

no.  9804  (U.  S.  Nat.  Hb.) ;  same  locality,  15-20  Aug.,  1922, 
Francis  W.  Pennell  &  Tracy  Hazen,  no.  10008  (U.  S.  Nat,  Hb.). 

A  specimen  collected  at  Azufral  (probably  Colombia)  by  Ed. 

Andre,  no.  K1291  (N.  Y.  Bot.  Gard.  Hb.)  is  unquestionably  also 

conspecific. 

Senecio  Klattii  Greenm.  in  Ann.  Mo.  Bot.  Gard.  1:  281.  1914. 

S.  roseus  Klatt  in  Ann.  k.k.  Naturhist.  Hofmus.  Wien  9:  366. 

1894,  not  S.  roseus  Schz.  Bip.  in  Flora  28:  498.  1845. 

Peru:  without  specific  locality,  Besser,  s.n.  (Berlin  Hb., 

i^-hntop-ranh  in  Mo.  Bot.  Gard.  Hb.) :  Mt.  Tunari,  coll.  of  1891, 
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Bang,  no.  1046  (N.  Y.  Bot.  Gard.  Hb.,  Phil.  Acad.  Nat.  Sci.  lib., 
and  Mo.  Bot.  Gard,  Hb.). 

Senecio  Klugii  Greenm.,  n.  sp. 
Frutex  crcctus,  3  m.  altus;  ramis  ramulisque  brunneis,  stri- 

atis,  albo-tomentulosis ;  foliis  alternis,  petiolatis,  elliptico- 
lanceolatis  aut  elliptico-oblanceolatis,  10-15  cm.  longis,  3-6 
cm.  latis,  basi  integris  cuneatisque,  sinuato-serrato-denticu- 
latis,  breviter  acuminatis,  utrinque  arachnoideo-tomentulosis, 
plus  miniisve  glabratis,  subtus  prominenter  venosis ;  inflores- 
ccntiis  terminalibus,  strictis,  paniculato-cymosis ;  capitulis 
hetcrogamis,  ca.  12  mm.  altis,  radiatis;  involucris  campann- 
latis,  calyculatis ;  involucri  squamis  plerumqne  13,  linoaribus 
vol  oblongo-lanceolatis,  6-7  mm.  longis,  flocculoso-tomentu- 
losis;  floribus  femineis  10-13,  ligulatis,  ligulis  anguste  ob- 
longis,  10-13  mm.  longis,  flavis;  floribus  disci  30-40,  flavis; 
achaoniis  glabris. 

Shmb,  3  m.  high ;  branches  brownish,  striate,  white-tomentu- 
lose;  leaves  petiolate,  petioles  5-12  mm.  long,  leaf -blade  ob- 
ovato-lanceolate  to  elliptic-lanceolate,  1-1.5  dm.  long,  cuneate, 
usually  entire  towards  the  base,  sinuate-dentate  to  serrulate 
towards  the  acuminate  acute  apex,  arachnoid-tomentulose  on 
both  surfaces  in  the  younger  stages,  more  or  less  glabrate  ex- 

cept on  the  midrib  and  lateral  veins,  rather  prominently  veined 
beneath;  inflorescence  a  terminal  strict  paniculate  cyme; 
bracts  of  the  inflorescence  linear-attenuate;  heads  hcteroga- 
mous,  about  12  mm.  high,  radiate;  involucre 
calyculate;  bracts  of  the  involucre  13,  linear  to  narrowly  ob- 

long-lanceolate, 6-7  mm.  long,  flocculose-tomcntulose ;  ray- 
flowers  10-13,  rays  narrowly  oblong,  10-13 
disk-flowers  30^0,  yellow ;  achenes  glabrous. 

Peru:  mountain  forest,  Zepolacio,  near  ̂ loyobamba,  Dep't. 
of  San  Martin,  alt.  1200-1600  m.,  Dec,  1933,  G.  Klug,  no. 
3466  (Mo.  Bot.  Gard.  lib.  and  U.  S.  Nat.  Hb.),  type;  without 
definite  locality,  coll.  of  1835,  A.  Matheivs,  s.n.  (Kew  Hb.). 

This  species  in  general  habit,  particularly  in  the  strict  char- 
acter of  the  inflorescence,  resembles  S.  aberrans  Greenm.,  S. 

coroicensis  Rusby,  and  S.  yungacensls  Britton ;  but  it  is  readily 

cam 

mm 



1938] 

GEEENMAN — SOUTH   AMERICAN    SENECIOS — II  807 

distinguished  from  the  first  by  having  a  shorter  involucre,  and 
from  the  other  two  species  by  characters  of  the  pubescence. 

Senecio  laricifoHus  HBK.  Nov.  Gen.  &  Sp.  PI.  4:  185.  1820; 
DC.  Prodr.  6:  424.  1837. 

S.  morrensis  Hieron,  in  Engl.  Bot.  Jahrb.  21:  362.  1895. 

Peru:  Dep't.  of  San  Martin,  Zepelacio,  near  Moyobamba, 
mountain  forest,  alt.  1200-1600  m.,  Oct.,  1933,  G.  Klug,  no.  3279 
(Mo.  Bot.  Gard.  Hb.). 
Although  the  writer  has  not  examined  the  original  or  type 

specimen  of  this  species,  yet  the  collection  cited  above  agrees  in 

all  details  with  the  published  descriptions,  and  there  can  be  no 
doubt  of  the  identity. 

Senecio  ledifolius  (HBK.)  DC.  Prodr.  6:  421.  1837. 
Senecio  vernicosus  var.  microphyllus  Wedd.  Chlor.  And.  1: 

94.  1855. 

Colombia  :  Volcan  de  Tolima,  alt.  4000-4300  m.,  Linden,  no. 

899  (Mus.  Nat.  Hist.  Hb.,  Vienna) ;  grassy  paramo,  alt.  4100- 
4400  m.,  15-20  Aug.,  1922,  Pennell  S  Ilazen,  no.  9836  (U.  S.  Nat. 
Hb.). 

Senecio  Lindenii  Schz.  Bip.  ex  Wedd.  Chlor.  And.  1:  101. 
1855. 

Senecio  ledifolius  (3  Schlimii  Wedd.  Chlor.  And.  1:  94.  1855. 
Coloaibia:  without  definite  locality,  coll.  of  1842,  Linden, 

nos.  721,  735,  and  1248  (Mus.  Nat.  Hist.  Hb.,  Vienna) ;  without 
definite  locality.  Linden,  s.n.  (N.  Y.  Bot.  Gard.  Hb.) ;  Bogota, 

coll.  of  1017,  Bro.  Ariste- Joseph,  no,  A  13  (U.  S.  Nat.  Hb.) ; 

Guadalupe,  near  Bogota,  Bro.  Ariste- Joseph,  no.  A.122  (U.  S. 

Nat.  Hb.) ;  mountains  east  of  Las  Vegas,  Dep't.  of  Santander, 
alt.  3000-3300  m.,  20-21  Dec,  1926,  Killip  &  Smith,  no.  15823 

(Mo.  Bot.  Gard.  Hb.) ;  vicinity  of  California,  alt.  3000  m.,  11-27 
Jan.,  1927,  Killip  d  Smith,  no.  16906  (Mo.  Bot.  Gard.  Hb.) ; 

western  slope  of  Paramo  Rico,  alt.  3000-3600  m.,  15-19  Jan., 
1927,  Killip  S  Smith,  no.  17214  (Mo.  Bot.  Gard.  Hb.) ;  vicinity 

of  Vetas,  16-20  Jan.,  1927,  Killip  £  Smith,  no.  17268  (Mo.  Bot. 
Gard.  Hb.) ;  Paramento  de  las  Puentes,  above  La  Baja,  alt. 

3500-3700  m.,  25  Jan.,  1927,  Killip  <&  Smith,  no.  18207  (Mo.  Bot. 
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Gard.  lib.) ;  Paramo  de  las  Coloradas,  above  La  Baja,  alt, 
3000-4100  m.,  27  Jan.,  1927,  Killip  S  Smith,  no.  18429  (U.  S. 
Nat.  lib.  and  Mo.  Bot.  Gard.  Hb.) ;  Paramo  de  Komeral,  alt. 

3800-4100  m.,  29-30  Jan.,  1927,  Killip  &  Smith,  no.  18561  (U.  S. 
Nat.  Hb.  and  Mo.  Bot.  Gard.  Hb.) ;  La  Baja,  Prov.  of  Pamplona, 
alt.  8000-9000  ft.,  Funch  £  Schlim,  no.  1291  (Brussels  Hb.). 

Senecio  Macbridei  Greenm.,  n.  sp. 
Herbaceus  perennis,  arboreus,  1.5  m.  altus;  ramis  fusco- 

brunneis,  aliquanto  striatis,  sparse  hirtellis  aut  glabris ;  f oliis 
alternis,  petiolatis,  oblongo-lanceolatis  vel  olliptico-lanceolatis, 
6.5-15  cm.  longis,  2-6  cm.  latis,  acuminatis,  acutis,  integris  vel 
panlo  dentatis,  basi  rotundatis  vel  subcordatis,  utrinque  gla- 

bris, nervis  supra  leviter  canaliculatis  subtus  prominenter 
reticulatis ;  petiolis  0.5-1.5  cm.  longis,  pubescentibus ;  inflores- 
centiis  termlnalibus  axillaribusque,  paniculatis ;  capitulis  het- 
erogamis,  12-14  mm.  altis;  involucris  anguste  campanulatis, 
brevi-calyculatis,  glabris;  involucri  squamis  13,  lineari-lance- 
olatis,  7-8  mm.  longis,  1-2  mm.  latis;  floribus  femineis  6-8, 
ligulis  ca.  3  mm.  longis,  flavis;  floribus  disci  12-15;  achaeniis 

glabris. 
Shrub  or  stout  herb,  1.5  m.  high ;  branches  reddish-brown, 

somewhat  striate,  sparingly  hirtellous  to  glabrous;  leaves  al- 
ternate, petiolate,  oblong-lanceolate  to  elliptic-lanceolate,  6.5- 

15  cm.  long,  2-6  cm.  broad,  acuminate,  acute,  entire  to  sparingly 
denticulate,  rounded  to  subcordate  at  the  base,  glabrous  on 
both  surfaces,  veins  sunken  above,  prominently  and  strongly 
reticulated  beneath;  petioles  0.5-1.5  cm.  long,  pubescent;  in- 

florescence in  terminal  and  axillary  panicles ;  heads  heteroga- 
mous,  12-14  mm.  high ;  involucre  narrowly  campanulate,  short- 
calyculate,  glabrous ;  bracts  of  the  involucre  about  13,  linear- 
lanceolate,  7-8  mm.  long,  1-2  mm.  broad ;  ray-flowers  6-8,  rays 
short,  about  3  mm.  long;  disk-flowers  12-15;  achenes  glabrous. 
Peru:  in  shrubs  along  gravelly  stream-course.  La  Merced, 

alt.  about  2000  ft.,  10-24  Aug.,  1923,  J.  Francis  Machride,  no. 
5254  (Field  Mus.  Hb.  and  Mo.  Bot.  Gard.  Hb.),  type. 

This  species  resembles  Senecio  semidentatus  Klatt,  to  which 
it  is  unquestionably  closely  related ;  it  differs,  however,  in  hav- 
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ing  longer  and  more  slender  petioles,  narrower  involucral 

bracts,  shorter  bracteoles,  and  smaller  ray-flowers. 

Senecio  magellanicus  Hook.  &  Am.  in  Hook.  Jour.  Bot.  3: 
343.  1841. 

Culcitium  magellanicum  Hombr.  &  Jacquem.  ex  Decne.  Bot. 

Voy.  Astrol.  et  ZeL,  p.  43.  1853 ;  D  'Urville,  Yoy.  Pole  Sud.  & 
Oceanic,  Atlas,  Dicot.,  1. 11,  figs.  X.  1852. 

Argentina:  ''Terres  Magellanique, "  Lechler  [A.  Lenor- 
mand  mis.  1857]  (Mo.  Bot.  Gard.  Hb.) ;  Punta  Arenas,  10  Feb., 
1857,  Lud.  Savatier,  no.  82  (Kew  Hb. ) . 

Senecio  Magnusii  Hieron.  in  Engl.  Bot.  Jahrb.  28:  642.  1901; 
Greenm.  in  Ann.  Mo.  Bot.  Gard.  10:  85.  1923. 

Colombia  :  without  specific  locality,  coll.  of  1892,  Triana,  no. 
1486  (Berlin  Hb.,  type,  fragments  and  photograph  in  Mo.  Bot. 

Gard.  Hb.) ;  mountain  east  of  Las  Vegas,  alt.  3000-3330  m., 
20-21  Dec,  1926,  Killip  S  Smith,  no.  15781  (Mo.  Bot.  Gard. 
Hb.). 

Senecio  melanolepis  DC.  Prodr.  6:  424.  1837;  Wedd.  Chlor. 
And.  1:  130.  1855. 

This  little-known  species  appears  to  be  well  marked  by  the 
linear  to  linear-lanceolate  revolute-margined  leaves,  the  radi- 

ate heads,  and  conspicuously  black-tipped  bracts  of  the  inflo- 
rescence, and  of  the  bracts  and  bracteoles  of  the  involucre.  It  is 

well  represented  by  two  specimens  in  the  Kew  Herbarium 

which  bear  the  label,  "Peruvia.  Herb.  Pavon.  Comm,  W.  Bar- 
bey  7/1888."    These  specimens  agree  in  all  essential  details 
with  the  original  description  by  De  Candolle,  and  with  Wed- 
deirs  characterization  of  the  species. 

Senecio  Millei  Greenm,,  n.sp. 
Verisimiliter  frutex;  caulibns  foliaceis,  brunneis,  striatis, 

juventate  floccoso-tomentulosis,  deniqne  plus  minusve  gla- 
bratis ;  f oliis  crebris,  alternis,  petiolatis,  elliptico-ovatis,  3.5-6 
cm.  longis,  1.5-3  cm.  latis,  mucronato-acutis,  calloso-denticu- 
latis,  utrinque  floccoso-tomentulosis,  plus  minusve  glabratis, 
atro-viridibus  et  crebre  reticulato-venosis,  venis  lateralibus 
subtus    arcuato-connatis;    inflorescentiis    terminalibus,    thyr- 
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soidoo-paniculatis,   miilti-capitatis ;   capitulis   5-6  mm.   altis, 
homopfamis;   involncris   campanulatis,   calyculatis;   involucri 

bracteis  8,  ca.  3.5  mm.  longis,  flocciiloso-pubescentibus,  ali- 
qnanto  glabratis;  floribiis  disci  12-15;  achaeniis  glabris. 

SulTruticose ;  stem  leafy,  brownisli,  striate,  floccose-tomentu- 
lose,  more  or  less  glabrate ;  leaves  crowded,  petiolate,  elliptic- 
ovate,  3.5-6  cm.  long,  1.5-3  cm.  broad,  raucronate-acute,  rather 
closely  cartilaginous-denticulate,  floccose-tomentulose  on  both 
surfaces,  more  or  less  glabrate,  dark  green,  closely  reticulate- 
veined,  lateral  veins  prominent  and  conspicuously  arcuate- 
anastomose  beneath;  inflorescence  a  terminal  many-headed 
thyrsoidal  panicle ;  heads  sessile,  small,  5-6  mm.  high,  homog- 
amous;  involucre  campanulate,  calyculate;  bracts  of  the  in- 

volucre 8,  about  3.5  mm.  long,  lightly  flocculent-pubescent,  more 
or  less  glabrate ;  flowers  discoid,  12-15 ;  achenes  glabrous. 

Ecuador:    Loja,  coll.  of  Aug.,  1847,  Seemann,  s.n.   (Kew 
Hb.),  TYPE. 

This  species  is  named  in  honor  of  Rev.  Father  Luis  Mille,  a 
distinguished  botanist  of  Ecuador;  it  is  related  to  Senecio 
theaefolius  Benth.,  from  which,  however,  it  differs  in  having  a 
more  pronounced  reticulate  leaf-venation,  shorter  involucral 
bracts,  and  a  flocculent  tomentum  on  stem  and  leaves. 

Senecio  Millei  suggests  also  a  relationship  with  8.  Brittoni- 
anus  Hieron.,  particularly  in  the  characters  of  the  inflorescence 
and  tomentum;  but  it  differs  in  having  smaller  and  discoid  in- 

stead of  radiate  heads,  smaller  and  distinctly  denticulate  leaves 
with  a  close  but  conspicuous  leaf -venation. 

Senecio  modestus  Wedd.  Clilor.  And.  1:  105,  pi.  18,  fig.  B. 
1855. 

Bolivia:  without  specific  locality.  Bang,  no.  1890  (Mo.  Bot. 
Gard.  lib.,  Bhil.  Acad.  Nat.  Sci.  Hb.,  Gray  Hb.,  U.  S.  Nat.  Hb., 
.Mus.  Nat.  Hist.  Hb.,  Vienna) ;  near  Luipichi,  9  Sept.,  1901, 

S.  Williams,  no.  836  (N.  Y.  Bot.  Gard.  Hb 
^ERU  :  Viso.  in  shallow  soil,  on  roplcs.  nlf.  9f 

14  Mav, 

22,  Machrlde  d  Featherstone,  no.  610  (Field  Mus.  Hb  , 

Senecio  nevadensis  Schz.  Bin.  ex  Wedd.  Clilor.  And.  1:  97 
1855. 
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Venezuela:  Paramo  de  la  Culata,  Morits,  no.  1383  (Bot. 

Mus,  Hamburg  Hb.) ;  Michuntuy,  Culata  Range,  Merida,  alt. 

4000  m.,  17  Dec,  1910,  Alfredo  Jahn,  no.  131a  (U.  S.  Nat.  Hb.). 

Senecio  octophyllus  Schz.  Bip.  in  Linnaea  34:  531.  1866, 

name  only;  Rusby  in  Bull.  N.  Y.  Bot.  Gard.  4:  393.  1907,  with 
description. 

Senecio  olophyllus  Schz.  Bip.  in  Bull.  Soc.  Bot.  Fr.  12:  80. 
1865,  name  only. 

Bolivia  :  vicinity  of  Sorata,  alt.  3400-3900  m.,  Feb.-March, 
1859,  Mandon,  no.  118  (N.  Y.  Bot.  Gard.  Hb.) ;  without  definite 

locality  or  date  of  collection,  Bang,  s.n.  (N.  Y.  Bot.  Gard.  Hb.). 

Peru  :  Nevado  de  Chachani,  Dep  't.  of  Arequipa,  rock-clefts 
in  open  valley,  alt.  4100-4200  m.,  April,  1925,  Pennell,  no.  13296 
(Field  Mus.  Hb.). 

The  name  originally  ascribed  to  Mandon 's  no.  118  by  Schultz 

Bipontinus  in  the  'Bulletin  de  la  Societe  Botanique  de  France' 
in  1865  was  "Senecio  olophyllus";  but  no  description  of  it 

was  given.  In  *  Linnaea'  of  1866,  Mandon 's  no.  118  was  listed  as 

"Senecio  octophyllus,"  again  without  description. 
The  change  of  specific  name  was  probably  due  to  a  typo- 

graphical error,  since  the  plant  is  very  leafy  and  the  leaves 

are  densely  whitish  tomentose.  The  original  specific  name  was 

doubtless  intended  to  carry  the  connotation  of  silver -leaved, 

not  eight-leaved.  However,  the  combination  Senecio  octophyl- 
lus was  validated  through  the  publication  of  a  description  by 

Professor  Rusby  in  the  'Bulletin  of  the  New  York  Botanical 

Garden'  in  1907;  thus,  in  accordance  with  present  rules  of  bo- 
tanical nomenclature,  Senecio  octophyllus  becomes  the  correct 

binomial  for  this  plant,  and  the  original  name  "Senecio  olo- 

phyllus" falls  to  synonmy,  as  a  nomen  nudum. 

Senecio  pachypus  Greenm.,  n.sp. 

Frutex ;  cauli  tereti,  aliquanto  irregulariter  sed  plus  minusve 

di-trichotomoso-ramoso,  juventate  fulvo-hirsuto  deinde  gla- 

brato  sed  subcicatricoso  j  foliis  crebris,  brevi-petiolatis,  ob- 

longo  vel  oblongo-ellipticis,  5-10  mm.  longis,  3-6  mm.  latis, 

obtusis,  proxime  et  regulariter  crenato-dentatis,  in  sinis  mar- 
ginatis  f oliorum  paululo  pubescentibus,  basi  in  petiolum  subito 
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contractis,  utrinque  glabris,  supra  plus  minusve  lucidis,  sub- 
tus  livido-viridibus ;  petiolis  usque  ad  2  mm.  longis,  subcori- 
aceis  et  persistentibus ;  iuflorescentiis  terminalibus,  corym- 
boso-cymosis,  pauci-capitatis;  capitulis  heterogamis,  radiatis; 
involucris  campanulatis,  calyculatis,  bracteolis  subcoriaceis 
ciliatisquo;  involucri  squamis  plerumque  13,  lineari-lanceo- 
latis,  4-5  mm.  longis ;  floribus  f emineis  ligulatis,  ca.  8,  ligulis 
pallide  flavis ;  floribus  disci  20-22 ;  achaeniis  glabris. 

Shrub ;  stem  somewhat  irregularly  branched,  more  or  less 
di-trichotomous,  tawny-pubescent  with  coarse  stiff  hairs, 
slightly  roughened  by  the  persistent  cartilaginous-thickened 
remains  of  the  petioles ;  leaves  crowded,  short-petiolate,  oblong 
to  oblong-elliptic,  5-10  mm.  long,  3-6  mm.  broad,  obtuse,  closely 
and  regularly  crenate-dentate,  abruptly  contracted  at  the  base 
into  a  relatively  broad  1-2  mm.  long  petiole,  glabrous  except 
for  tufts  of  minute  dark  hairs  in  the  leaf-sinuses  and  scattered 
hairs  on  the  sunken  midrib,  more  or  less  lucid  above,  dull  green 
beneath;  inflorescence  terminating  the  stem  and  branches  in 
few-headed  round-topped  corymbose  cymes;  heads  heterog- 
amous,  radiate ;  involucre  campanulate,  calyculate  with  rather 
broad  thickish  ciliolate  bracteoles ;  bracts  of  the  involucre  13, 
linear-lanceolate,  4-5  mm.  long;  ray-flowers  8,  rays  lemon  yel- 

low ;  disk-flowers  20-22 ;  achenes  glabrous. 
Venezuela  :  in  Colorado  forest,  Paramos  de  Laguna 

Grande,  Merida,  21  Jan.,  1929,  H.  Pittier,  no.  13243  (Mo.  Bot. 
Gard.  Hb.,  type)  ;  Paramo  Quirora,  alt.  3200  m.,  9  Oct.,  1921, 
Alfredo  Jahn,  no.  709  (U.  S.  Nat.  Hb.);  Paramo  del  Molino, 
Merida,  alt.  2600  m.,  Alfredo  Jahn,  no.  953  (U.  S.  Nat.  Hb.) ; 

''entre  las  Lagunas  El  Yoho  y  de  Barrios,"  alt.  4000-4150  m., 
Merida,  19  April,  1930,  Gehriger,  no.  88  (Mo.  Bot.  Gard.  Hb.) ; 
Paramo  de  Tuname,  alt.  3280  m.,  24  Nov.,  1910,  Alfredo  Jahn, 
Tio,60  (U.  S.  Nat.  Hb.). 

The  last  specimen  cited  has  more  or  less  ciliated  leaves ;  but 
it  probably  represents  only  a  slight  variation  of  the  species. 

Senecio  Pampae  Lingelsheim  in  Fedde,  Rep.  Nov.  Sp.  8:  6. 
1910. 

Bolivia:  Pazna,  181/2°  S.  latitude,  alt.  4000  m.,  May,  1908, 
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Otto  BucMien,  no.  1582  (Berlin  Hb.,  N.  Y.  Bot.  Gard.  Hb.,  frag- 
ment and  photograph  Mo.  Bot.  Gard.  Hb.) ;  near  summit  of 

pass,  Oruro-Cochabamba  Railway,  16  March,  1920,  E,  W.  D.  S 
Mary  Eolw ay,  no.  414  (U.  S.  Nat.  Hb.) ;  Cuchichanchi,  alt.  3200 

m.,  21  July,  1929,  Jose  Steinhach,  no.  9873  (Mo.  Bot.  Gard. 
Hb.). 

Argentina  :  Maimara,  Prov.  of  Jujuy,  20  Jan.,  1906,  ex  Eb. 
Lillo,  no.  4917  (Mo.  Bot.  Gard.  Hb.) ;  between  rocks,  Prov.  of 

Tucuman,  alt.  3200  m.,  4  April,  1901,  Lillo,  s.n.  (Mo.  Bot.  Gard. 
Hb.) ;  Olfarcito,  Prov.  of  Jujuy,  alt.  2650  m.,  30  Sept.,  1925, 
Pereyra,  no.  5825  (Mo.  Bot.  Gard.  Hb.). 

Senecio  pellucidinervis  Schz.  Bip.  ex  Baker  in  Mart.  Fl. 

Bras.  63 :  319.  1884;  Greenm.  in  Ann.  Mo.  Bot.  Gard.  10:  88. 
1923. 

Brazil:  Campos  do  Jordao,  Lofgren  [Hoehne],  no.  16955 
(Mo.  Bot.  Gard.  Hb.) ;  Campos  do  Jordao,  Sierra  Mantiquera, 

Sao  Paulo,  20-22  May,  1925,  Agnes  Chase,  no.  9884  (Mo.  Bot. 
Gard.  Hb.) ;  Itatiaya,  Brade  <&  Tomandari,  no.  6390  [Hoehne, 
no.  6280]  (Mo.  Bot.  Gard.  Hb.). 

Senecio  pensilis  Greenm.,  n.  sp. 

Herbaceus  perennis,  ubique  albo-tomentosis ;  caulibus  gra- 
cilibus,  2-6  dm.  longis,  plus  minusve  pendentibus,  ad  apicem 
aliquanto  ascendentibus ;  f oliis  alternis,  petiolatis,  lanceolato- 
ovatis,  1-3.5  cm.  longis,  0.5-2  cm.  latis,  basi  cuneatis  vel  sub- 
truncatis,  subintegris  aut  dentatis,  acutis,  supra  arachnoideo- 
tomentulosis,  subtus  dense  albo-tomentosis ;  petiolis  gracilibus 

paulo  marginatisque,  0.5-1.5  cm.  longis,  basi  frequenter  incon- 
spicueque  aliquanto  amplexicaulibus ;  inflorescentiis  terminali- 
bus,  longi-pedunculatis,  plus  minusve  nutantibus,  corymboso- 
cymosisj  capitulis  ca.  1  cm.  altis,  heterogamis,  ligulatis;  in- 
volucris  calyculatis;  involucri  squamis  ca.  21,  ad  apicem  sub- 
glabris  purpurasceiitibusque,  ceteris  albo-tomentosis ;  floribus 
femineis  ca.  8,  ligulis  flavis;  floribus  disci  40-60;  achaeniis 
glabris. 

Suffruticose,  white-tomentose  throughout;  stems  slender, 
2-6  dm.  long,  more  or  less  pendent,  somewhat  ascending  at  the 

tips;  leaves  petiolate,  lanceolate-ovate,  1-3.5  cm.  long,  0.5-2 
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cm.  broad,  cuneate  to  subtruncate  at  the  base,  subentire  to  den- 
tate, acute,  arachnoid-tomentulose  above,  densely  wbite-tomen- 

tose  beneath;  petioles  slender  and  slightly  margined  by  the 
decurrence  of  the  leaf -blade,  0.5-1.5  cm.  long,  often  inconspicu- 

ously auriculate  and  somewhat  amplexicaul  at  the  base ;  inflo- 
rescence terminating  the  stem  and  branches  on  nearly  naked 

long-pedunculate  more  or  less  nodding  corymbose  cymes; 
heads  about  1  cm.  high,  heterogamous,  radiate ;  involucre  caly- 
culate ;  bracts  of  the  involucre  about  21,  white-tomentulose  ex- 

cept at  the  purplish  tip ;  ray-flowers  about  8,  rays  yellow ;  disk- 
flowers  40-60 ;  achenes  glabrous, 

Bolivia  :  '^Pelechuco,"  alt.  12000-14000  ft.,  March  and  May, 
1865,  R.  Pearce,  s.n.  (Kew  Hb.,  type,  British  Mus.  Hb.). 

Peru:  Vilcacota,  July,  1833,  Alexander  Mathews,  no.  1131 
(Kew  Hb.) ;  Rio  Blanco,  alt.  15000  ft..  May  8-19,  1922,  Mac- 
hride  <&  Featherstone,  no.  796  (Field  Mus.  Hb.). 

According  to  Macbride  and  Featherstone,  this  plant  grows 

rock 
habitat,  namely,  **  pendant  from 

J 

Senecio  pericaulis  Greenm.  in  Ann.  Mo.  Bot.  Gard.  10:  89. 
1923. 

In  addition  to  the  specimens  recorded  in  the  above  publica- 
tion, the  following  collections  are  referred  to  this  species : 

Ecuador  :  hills  near  Cuenca,  date  of  collection  not  indicated, 
Jameson,  no.  26  (Kew  Hb.) ;  base  of  Pilzheim,  alt.  12000  ft., 
without  date,  Jameson,  s.n.  (Kew  Hb.) ;  Pichincha,  alt.  13000 
ft.,  Jameson,  s.n.   (Mus.  Nat.  Hist.  Hb.,  Vienna,  sheet  no. 
122720). 

Senecio  pichinchensis  Greenm.,  n.sp. 

Frutex;  ramis  ramnlisque  juventate  hirsuto-pubescentibus, 
denique  aliquod  glabratis;  foliis  alternis,  petiolatis,  oblongo- 
ovatis  aut  subrotundatis,  5-10  mm.  longis,  3-10  mm.  latis,  apici 
obtusis  aut  rotundatis,  3-5-crenato-dentatis,  plus  minusve  rev- 
oluto-marginatis,  utrinque  glabris,  subcoriaceis,  nervo  medio 
et  nervis  lateralibus  supra  depressis,  subtus  prominulis ;  peti- 
olis  1-2  mm.  longis,  basi  plus  minusve  persistentibus ;  inflores- 
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centiis  terminalibus,  paniculato-cymosis ;  capitulis  heteroga- 
mis,  10-12  mm.  altis,  radiatis;  involucris  campanulatis,  con- 
spicue  bracteolatis,  bracteolis  linearibus,  patentibus ;  involucri 

squamis  plerumque  13,  lineari-lanceolatis,  ca.  6  mm.  longis, 

extrinsecus  glabris,  apici  penicillatis ;  floribus  femineis  8,  ligu- 

latis,  ligulis  anguste  oblongis,  ca.  7  mm.  longis,  2-2.5  mm.  latis, 
flavis ;  floribus  disci  13-16 ;  achaeniis  glabris. 

Shrub;  stem  and  branches  in  the  earlier  stages  hirsute- 

pubescent,  later  somewhat  glabrate;  leaves  alternate,  petio- 
late,  oblong-ovate  to  subrotund,  5-10  mm,  long,  3-10  mm.  broad, 
obtuse  or  rounded  at  the  apex,  crenate-dentate  with  few  (3-5) 
blunt  teeth,  more  or  less  revolute-margined,  glabrous  on  both 
surfaces,  thick  in  texture,  midvein  and  lateral  nerves  sunken 

above,  distinct  beneath;  petioles  1-2  mm.  long,  base  more  or 
less  persistent;  inflorescence  terminating  the  stem  and 

branches  in  rather  leafy  paniculate  cymes;  heads  heteroga- 
mous,  radiate,  10-12  mm.  high;  involucre  campanulate,  con- 

spicuously bracteolate,  bracteoles  linear,  spreading ;  bracts  of 

the  involucre  13,  linear-lanceolate,  about  6  mm.  long,  glabrous 
except  the  penicillate  tip ;  ray-flowers  8,  rays  narrowly  oblong, 
about  7  mm.  long,  2-2.5  mm.  broad,  yellow ;  disk-flowers  13-16 ; 
achenes  glabrous. 

Ecuador  :  ravines,  western  slope  of  Pichincha,  alt.  13000  ft., 
without  date  of  collection,  W,  Jameson,  no.  24  (British  Mus. 

Hb.,  TYPE,  Mus.  Nat.  Hist.  Hb.,  Vienna,  and  U.  S.  Nat.  Hb.) ; 

near  Quito,  alt.  12000  ft.,  without  date  of  collection,  W.  Jame- 
son, s.n.  (British  Mus.  Hb.). 

Senecio  pimpinellaefolius  HBK.  Nov.  Gen.  &  Sp.  PI.  4:  174. 
1820. 

Peru  :  Chachapoyas,  coll.  of  1837,  Mathews,  no.  3054  (Brit- 
ish Mus.  Hb.  and  Brussels  Hb.). 

Senecio  polyphyllus  Kunze  in  Poepp.  "Coll.  PI.  Chile  3,  no. 
196"  [Coll.  pi.  exsic.  Chil.  3,  no.  196] ;  DC.  Prodr.  6:  415.  1837. 

Peru  :  Cuajones  Mine,  Torata,  Prov.  of  Moquegua,  10  Feb., 
1925,  Weherhauer,  no.  7466  (Field  Mus.  Hb.  and  Mo.  Bot. 
Gard.Hb.). 
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Chile  :  Pico  de  Pilque,  Andes  de  Antuco,  Poeppig,  no.  196 
(British  Mus.  Hb.) ;  southern  Andes,  8  Dec,  1828,  Poeppig, 
s.n.  (Mo.  Bot.  Gard.  Hb.). 

Senecio  praemptomm  Schz.  Bip.  in  Bull.  Soc.  Bot.  Fr.  12: 
80.  1865,  name  only;  Linnaea  34:  530.  1866,  name  only;  Klatt 
in  Leopoldina,  Heft  24,  p.  127.  1888,  with  description. 

Bolivia:  vicinity  of  Sorata,  alt.  3300-3600  m.,  8  April,  1858, 
G.  Mandon,  no.  115  (N.  Y.  Bot.  Gard.  Hb.);  Pelechuco,  alt. 
12000  ft.,  March,  1865,  R.  Pearce  (Kew  Hb.). 

Senecio  pulchellus  (HBK.)  DC.  Prodr.  6:  421.  1837;  Wedd. 
Chlor.  And.  1:  100.  1855. 

Cacalia  pulcliella  HBK.  Nov.  Gen.  &  Sp.  PI.  4:  160.  1820. 
Colombia  :  without  specific  locality,  coll.  of  1842,  Linden,  no. 

1251  (Mus.  Nat.  Hist.  Hb.,  Vienna) ;  Norte  de  Santander,  road 
from  Pamplona  to  Toledo,  crossing  the  divide  between  La 
Teja  (Maracaibo  drainage)  and  Rio  Mesme  (Orinoco  drain- 

age), alt.  2500-2800  m.,  28  Feb.,  1927,  E.  P.  Killip  <&  Albert  C. 
Smith,  no.  19912  (Mo.  Bot.  Gard.  Hb.) ;  without  specific  local- 

ity, coll.  of  1760-1808,  Jose  Celestino  Mutis,  nos.  243,  1824, 
and  4S63  (U.  S.  Nat.  Hb.). 

Senecio  rhizomatus  Rusby  in  Mem.  Torr.  Bot.  Club  6:  GQt. 
1896,  excluding  Bang,  no.  1046. 

S.  erosus  Wedd.  Chlor.  And.  1:  228.  1855;  Bull.  Soc.  Bot. 
Fr.  12:  80.  1865;  Linnaea  34:  530.  1866,  not  S.  erosus  Linn  f. 
Suppl.p.370.  1781. 

Bolivia  :  near  snow  line,  Mt.  Tunari,  coll.  of  1891,  Bang,  no. 
1050  (N.  Y.  Bot.  Gard.  Hb.,  Phil.  Acad.  Nat.  Sci.  Hb.,  Mo.  Bot. 
Gard.  Hb.,  and  Mus.  Nat.  Hist,  Hb.,  Vienna),  type  collection  of 

^S'.  rhizomatus  Rusby ;  vicinity  of  La  Paz,  alt.  5000  ft.,  15  April, 
1857,  Mandon,  no.  114  (N.  Y.  Bot.  Gard.  Hb.),  type  collection 
of  S.  erosus  Wedd.;  vicinity  of  Sorata,  alt.  3300-4500  m.,  8 
Feb.,  1858,  Mandon,  no.  114  (N.  Y.  Bot.  Gard.  Hb.). 

Bang's  no.  1046,  mentioned  by  Rusby,  I.e.,  is  Senecio  Klattii Greenm. 

Senecio  Richii  Gray  in  Proc.  Am.  Acad.  5:  142.  1861. 
Peru:  Obrajillo,  U.  S.  Exploring  Exp.  under  command  of 

Capt.  Wilkes,  s.n.  (U.  S.  Nat.  Hb.) ;  open  rocky  slope,  Canta, 
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Dep't.  of  Lima,  alt.  2800-2900  m.,  11-19  June,  1925,  Francis 
W.  Pennell,  no.  14578  (Field  Mns.  Hb.,  Mo.  Bot.  Gard.  Hb.) ; 

open  rocky  slopes,  along  Eio  Chillon,  above  Obrajillo,  Dep't. 
of  Lima,  13-23  June,  1925,  Francis  W.  Pennell,  no.  14380  (Field 
Mus.  Hb.  and  Mo.  Bot.  Gard.  Hb.). 

Senecio  Richii  Gray  var.  latior  Greenm.,  n.  var. 
S.  Richii  var.  (3.  Gray  in  Proc.  Am.  Acad.  5:  142.  1861. 

Formae  typicae  habitu  simili;  foliis  superioribus  subpin- 
natisectis  vel  laciniatis,  supra  glabris,  subtus  arachnoideo- 
tomentulosis ;  laciniis  foliorum  lineari-acuminatis,  usque  ad 
1  cm.  longis,  acutis,  plus  minusve  curvatis. 

Similar  to  the  species,  but  with  less  pinnatisect  leaves  and 

broader  leaf -lobes,  more  or  less  white  arachnoid-tomentulose 
on  the  under  leaf-surface. 

Peru  :  Obrajillo,  U.  S.  Expl.  Exp.  under  command  of  Capt. 
Wilkes,  s.n.  (U.  S.  Nat.  Hb.,  sheet  no.  1121675),  type. 

Senecio  scaphiformis  Greenm.,  n.sp. 

Frutex,  usque  ad  5  m.  altus;  caulibus  fusco-brunneis,  stri- 
atis,  tomentuloso-pubescentibus ;  foliis  alternis,  petiolatis, 
ovatis  vel  ovato-oblongis,  6-12  cm.  longis,  4-6.5  cm.  latis,  basi 
cuneatis  vel  rotundatis,  sinuato-dentatis,  acutis,  supra  glabris 

vel  subglabris,  subtus  sparse  crispo-pubescentibus  et  con- 

spicue  venosis ;  petiolis  0.5-2  cm.  longis ;  inflorescentiis  panicu- 
latis  terminalibus ;  inflorescentiae  bracteis  f oliaceis,  subpetio- 

latis,  obovatis,  plus  minusve  scaphiformibus  et  aliquanto  suf- 

fultis;  capitulis  heterogamis,  radiatis,  10-12  mm.  altis;  in- 
volucris  anguste  campanulatis,  calyculatis ;  involucri  squamis 

8,  lineari-lanceolatis,  ca.  7  mm.  longis,  flocculoso-tomentulosis ; 
floribus  femineis  8,  ligulis  anguste  oblongis,  ca.  8  mm.  longis, 

4-nervatis,  flavis ;  floribus  disci  10-12 ;  achaeniis  glabris. 
Shrub  5  m.  or  less  high;  branches  reddish-brown,  striate, 

minutely  pubescent ;  leaves  alternate,  petiolate,  ovate  to  ovate- 
oblong,  6-12  cm.  long,  4^6.5  cm.  broad,  cuneate  to  rounded  at 
the  base,  sinuate-dentate,  acute,  glabrous  or  nearly  so  above, 
sparingly  pubescent  beneath,  prominently  veined;  petioles 

0.5-2  cm.  long;  inflorescence  a  terminal  panicle;  bracts  of  the  in- 
florescence foliaceous,  subpetiolate,  obovate,  more  or  less  boat- 
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shaped  and  somewhat  suffultous;  heads  heterogamous,  radi- 
ate, 10-12  mm.  high ;  involucre  narrowly  eampanulate,  calycu- 

late ;  bracts  of  the  involucre  8,  linear-lanceolate,  about  7  mm. 
long,  flocculose-tomentulose ;  ray-flowers  8,  rays  narrowly  ob- 

long, about  8  mm.  long,  4-nerved,  yellow;  disk-flowers  10  to 
12,  yellow ;  achenes  glabrous. 

Colombia  :  in  dense  forests  of  the  Central  Andes,  Popayan, 
alt.  2800-3300  m.,  March,  1901,  F.  C.  Lehmann,  no.  B.T.  493 
(Kew  Hb.,  TYPE,  N.  Y.  Bot.  Gard.  Hb.,  photograph  of  type  in 
Mo.Bot.Gard.Hb.). 

SenecioSepiumSchz.Bip.inBull.  Soc.Bot.Fr.l2:  80.  1865, 
name  only;  Linnaea  34:  531.  1866,  name  only;  Rusby  in  Bull. 
N.  Y.  Bot.  Gard.  4:  394.  1907,  in  part,  as  to  Mandon,  no.  133, 
not  as  to  plant  of  Bang. 

Heads  heterogamous,  8-10  mm.  high,  radiate;  involucre 
eampanulate,  calyculate,  glabrous;  bracts  of  the  involucre 
about  13,  glabrous  and,  as  well  as  the  bracteoles,  purplish  or 
black  towards  the  apex;  ray-flowers  usually  8,  tube  slender, 
rays  narrowly  oblong,  5-6  mm.  long ;  disk-flowers  about  35 ;  ma- 

ture achenes  2  mm.  long,  hirtellous. 
Bolivia  :  vicinity  of  Sorata,  alt.  2650-3700  m.,  8  June,  1859, 

Mandon,  no.  133  (N.  Y.  Bot.  Gard.  Hb.  and  Mus.  Nat.  Hist.  Hb., 
Vienna). 

The  Bang  plant  to  which  Dr.  Eusby  referred,  following  the 
original  description  of  the  species,  although  a  rather  imperfect 
specimen,  is  unquestionably  an  ErccJitites. 

Senecio  sinuatilobus  DC.  Prodr.  6:  417.  1837. 4 

Chile  :  Valparaiso,  coll.  of  1856-1857,  Germain,  s.n.  (Mus. 
Nat.  Hist.  Hb.,  Vienna) ;  Fray  Jorge,  Dep't.  of  Ovalle,  Prov. 
of  Coquimbo,  alt.  500  m.,  Nov.,  1925,  Werdermann,  no.  926 

(Field  Mus.  Hb.  and  Mo.  Bot.  Gard.  Hb.) ;  San  Antonio,  Dep't. 
of  San  Antonio,  Prov.  of  Santiago,  16  Oct.,  1927,  Montero,  no. 
211  (Mo.  Bot.  Gard.  Hb.). 

Senecio  sotarensis  Hieron.  in  Engl.  Bot.  Jahrb.  21:  360. 
1895. 

Colombia:  Volcan  Sotara,  Feb.,  1869,  A.  Stiihel,  no.  3392 
(Berlin  Hb.,  fragment  and  photograph  in  Mo.  Bot.  Gard.  Hb.). 
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Ecuador:  in  ravines  near  Quito,  Jameson,  no.  856  (Kew 

Hb) ;  in  Valley  Lloa,  near  Quito,  Sept.,  1918,  Luis  Mille,  no.  733 
(N.Y.Bot.  Gard.  Hb.). 

h  ■ 

Seneciostigophlebius  Baker  in  Mart.  Fl.  Bras.  6^:  321.  1884. 

Brazil:  without  definite  locality,  Sello  \_Sellow'\,  no.  2187 
(Gray  Hb.,  co-type);  vicinity  of  Itatiaya,  26-30  July,  1915, 
Rose  &  Russell,  nos.  20504  and  20549  (U.  S.  Nat.  Hb.  and  Mo. 
Bot.Gard.Hb.). 

Senecio  subcandidus  Gray  in  Proc.  Am.  Acad.  5:  141.  1861. 

Peru  :  Obrajillo,  U.  S.  ExpL  Exp.  under  command  of  Capt. 
Wilkes,  s.n.  (U.  S.  Nat.  Hb.),  type;  Guamautanga,  June,  1838, 
Barclay,  no.  2288  (British  Mus.  Hb.) ;  Mutucana,  alt.  about 

8000  ft.,  12  April-3  May,  1922,  Machride  &  Featherstone,  nos. 
156,  160,  177,  and  414  (Field  Mus.  Hb.) ;  open  rocky  slope, 

Canta,  Dep't.  of  Lima,  alt.  2700-3200  m.,  Pennell,  no.  14337 
(Field  Mus.  Hb.). 

Senecio  suglomerosus  Greenm.  in  Ann.  Mo.  Bot.  Gard.  10: 
93.  1923. 

Peru  ( ?) :  * 'western  South  America,  woods  about  Sta.  Cruz, 
alt.  6-8000  ft.,"  July,  1865,  Richard  Pearce,  s.n.  (British  Mus. 
Hb.  and  Kew  Hb.). 

Senecio  tephrosioides  Turcz.  in  Bull.  Soc.  Nat.  Mosc.  24^: 92.  1851. 

Senecio  suhdecurrens  Schz.  Bip.  ex  Wedd.  Chlor.  And.  1: 

109.  1855;  Schz.  Bip.  in  Bonplandia  4:  55.  1856;  Greenm.  in 
Ann.  Mo.  Bot.  Gard.  10:  93.  1923. 

Ecuador:  Sangai(?),  Karsten  (Mus.  Nat.  Hist.  Hb., 

Vienna) ;  **Andium  Quitensium,"  alt.  13000  ft.,  W.  Jameson, 
no.  556  (Mus.  Nat.  Hist.  Hb.,  Vienna). 

From  the  characters  recorded  in  the  original  descriptions 

and  from  the  material  at  hand,  I  am  unable  to  distinguish  the 

above  as  distinct  species.   Therefore,  I  have  taken  the 

published  name. 

Senecio  teretifoUus  (HBK.)  DC.  Prodr.  6:  420.  1837. 

Cacalia  teretifolia  HBK.  Nov.  Gen.  &  Sp.  PL  4:  159,  pi.  357 
1820. 

earlie 
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Ecuador:  Quito,  Karsten,  s.n.  (Mus.  Nat.  Hist,  Hb., 
Vienna) ;  Asuai,  Karsten,  s.n.  (Mus.  Nat.  Hist.  Hb.,  Vienna). 

Chile:  Cordil.  de  Santiago,  coll.  of  1856-1857,  Germain 
(Mus.  Nat.  Hist.  Hb.,  Vienna). 

Senecio  tolimensis  Schz.  Bip.  ex  Wedd.  Chlor.  And.  1:  98-99. 
1855. 

Colombia  :  without  definite  locality,  coll.  of  1760-1808,  Jose 
Celestino  Mutis,  no.  1787  (U.  S.  Nat.  Hb.). 

Senecio  trichopus  (Bentli.)  Greenm.,  n.  comb. 
Microchaete  trichopus  Benth.  PI.  Hartw.  p.  209.  1845. 
Senecio  pulchellus  (3.  tricJiopus  Wedd.  Chlor.  And.  1:  100. 

1855. 

Colombia:  Prov.  of  Popayan,  Hartweg,  no.  1163  (N.  Y.  Bot. 
Gard.  Hb.),  part  of  type  collection;  headwaters  of  Rio  Lopez, 
Rio  Palo  Basin,  Tierra  Adentro,  alt.  2500-3000  m.,  24  Jan., 
1906,  H.  Pittier,  no.  1085  (U.  S.  Nat.  Hb.). 

Senecio  tristis  Phil.  var.  Comberi  Greenm.,  n.  var. 
Plantae  suffruticosae,  ubique  hirsuto-glandulosae ;  caulibus 

ascendentibus,  usque  ad  3  dm.  altis ;  f oliis  crassulis,  oblanceo- 
oblongo-oblanceolatis.  1.5-3  cm 

mm 
plerumque  mucronatis,  integris  vel  versus  apicem  pauci-den- 
tatis ;  capitulis  homogamis  ant  radiatis ;  involucrls  campanu- 
latis,  paulo  calyculatis,  1.3-1.5  cm.  altis ;  involucri  squamis  21, 
lineari-lanceolatis,  attenuatis,  10-12  mm.  longis ;  floribus  f em- 
ineis  (si  adsint)  ca.  13,  ligulis  anguste  oblongis,  flavis ;  floribus 
disci  ca.  45 ;  achaeniis  glabris  vel  minute  hirtellis. 

Plant  suffruticose,  hirsute-glandular  throughout;  stems  as- 
cending, 1-3  dm.  high;  leaves  fleshy,  oblanceolate  to  oblong- 

oblanceolate,  1.5-3  cm.  long,  3-13  mm.  broad,  usually  mucro- 
nate,  entire  or  few-toothed  toward  the  apex ;  heads  discoid  or 
radiate;  involucre  campanulate,  1.3-1.5  cm.  high,  sparingly 
calyculate ;  bracts  of  the  involucre  about  21,  linear,  attenuate, 
10-12  mm.  long;  ray-flowers,  when  present,  about  13,  rays 
narrowly  oblong,  yellow;  disk-flowers  about  45;  achenes  gla- 

brous or  minutely  hirtellous. 

Argentina:    Andes   Expedition,   38°-41°    S.,   ''Norquinco 
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P.,"  alt.  3700  ft.,  12  Feb.,  1926,  77.  F.  Comber,  no.  533  (Kew 

Hb.,  TYPE,  photograph  in  Mo.  Bot.  Gard.  Hb.). 

Chile  :  Aguas  Calientes,  Banos  de  Chilian,  Prov.  of  Nuble, 

alt.  about  2200  m.,  E.  Werdermann,  no.  1320  (Berlin  Hb.  and 
Mo.  Bot.  Gard.  Hb.). 

The  present  variety  differs  from  the  species,  as  it  was  de- 

scribed originally,  in  having  longer  stems,  larger  leaves,  radi- 
ate instead  of  discoid  heads,  and  in  having  21  instead  of  12 

involucral  bracts.  The  writer  feels  that  the  plant  concerned 

represents  only  an  extreme  variation  of  the  Philippi  species. 

Senecio  Urban!  Hieron.  in  Engl.  Bot.  Jahrb.  28:  640.  1901. 

Colombia:  Prov.  of  Popayan,  Triana,  no.  1489  (Berlin  Hb., 

TYPE,  fragment  and  photograph  in  Mo.  Bot.  Gard.  Hb.,  Mus. 

Nat.  Hist.  Hb.,  Vienna) ;  Las  Canas,  23  Nov.,  1853,  /.  F.  Bol- 

ton, no.  386  (N.  Y.  Bot.  Gard.  Hb.) ;  without  specific  locality, 

coll.  of  1760-1808,  Jose  Celestino  Mutis,  no.  237  (U.  S.  Nat. 

Hb.) ;  La  Cumbre,  Dep't.  of  El  Valle,  Cordillera  Occidental, 
alt.  1500-1700  m.,  11-16  July,  1922,  Hazen,  no.  11835  (U.  S. 

Nat.  Hb.) ;  grassy  slopes,  west  of  Salento,  Dep't.  of  Caldas, 
Cordillera  Central,  alt.  1600-1900  m.,  25-31  July,  1922,  Killip 

&  Hazen,  no.  8769  (U.  S.  Nat.  Hb.) ;  forest  below  Magana,  Old 

Quindio  Trail,  Cordillera  Central,  Dep't.  of  Caldas,  alt.  3000- 
3200  m.,  1-2  Aug.,  1922,  Killip  &  Hazen,  no.  9483  (U.  S.  Nat. 

Hb.) ;  open  trail,  La  Cumbre,  Dep  't.  of  El  Valle,  Cordillera  Oc- 
cidental, alt.  1600-1800  m.,  Killip,  no.  11413  (U.  S.  Nat.  Hb.). 

Senecio  vaccinioides  (HBK.)  Schz.  Bip.  ex  Wedd.  Chlor. 
And.  1:  99.  1855. 

Colombia:  without  definite  locality,  coll.  of  1842,  Linden, 

no.  741  (Mus.  Nat.  Hist.  Hb.,  Vienna). 

Senecio  vaccinioides  (HBK.)  Schz.  Bip.  var.  pniinosa 

Wedd.  Chlor.  And.  1:  99.  1855. 

Colombia:  without  definite  locality,  coll.  of  1760-1808,  Jose 

Celestino  Mutis,  no.  1817  (U.  S.  Nat.  Hb.). 

Senecio  verticillatus  Klatt  in  Abhl.  Naturf.  Ges.  Halle  15: 
331.  1882. 
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Peru  :  Chachapoyas,  coll.  of  1836,  Mathews,  no.  105.  (Kew Hb.). 

The  specimen  here  cited  agrees  with  the  original  description 
of  this  species ;  moreover,  it  comes  from  the  type  locality  and 
in  all  probability  is  a  part  of  the  collection  on  which  the  spe- 

cies was  founded.  The  leaf -bases  are  persistent  and  cause  a 
roughness  of  the  stem  which,  however,  is  otherwise  glabrous 
as  described  by  Dr.  Klatt.  That  the  species  is  a  variable  one 
is  indicated  by  several  specimens  collected  by  Mr.  Mathews 
at  Chachapoyas  and  other  stations.  One  variant  with  con- 

spicuously hirsute-setose  branches  and  branchlets  seems 
worthy  of  varietal  designation. 

Senecio  verticillatus  Klatt  var.  trichophorus  Greenm.,  n. 
var. 

/  ■ 

Frutex;  ramis  ramulisque  juventate  hirsuto-setosis  denique 
plus  minusve  glabratis;  ramis  aliquanto  secundis. 
Peru:  Chachapoyas,  without  date  of  collection,  Mathews, 

s.n.  (Kew  Hb.,  type)  ;  Bajasan,  coll.  of  1835,  Mathews,  no.  1375 
(Kew.  Hb.);  without  definite  locality,  Mathews,  s.n.  (U.  S. 
Nat.  Hb.,  sheet  no.  245952). 

Senecio  Werdennannii  Greenm.,  n.  name. 
Senecio  modestus  Philippi  in  Linnaea  28:  745.  1856,  not 

S.  modestus  Wedd.  Chlor.  And.  1:  105,  pi.  18,' fig.  B.  1855. 
Chile:  Cordilieres  de  Santiago,  coll.  of  1856-1857,  Ger- 

main, s.n.  (Mus.  Nat.  Hist.  Hb.,  Vienna) ;  Fierro  Carrera, 
Cord.  Eio  San  Francisco,  Prov.  of  Santiago,  alt.  3200  ft.,  Wer- 
dermann,  no.  645  (Field  Mus.  Hb.  and  Mo.  Bot.  Gard.  Hb.). 

Senecio  yurensis  Rusby  in  Bull.  N.  Y.  Bot.  Gard.  8: 133.  1912. 
Peru  :  near  Arequipa,  8  Aug.,  1914,  Mr.  S  Mrs.  J.  N.  Rose, 

no.  1SS30  (U.  S.  Nat.  Hb.  and  Mo.  Bot.  Gard.  Hb.)  j  Vincocaya, 
21  Aug.,  1914,  Mr.  &  Mrs.  J.  N.  Rose,  no.  18947  (U.  S.  Nat.  Hb. 
and  Mo.  Bot.  Gard.  Hb.^. 

*  i 



CONTRIBUTIONS  TOWARD  A  FLORA   OF  PANAMA  ^ 
■ 

II.  Miscellaneous  Collections  during  1936-1938 

EGBERT  E.  WOODSON,  JR. 

Assistant  Curator  of  the  Herharitum,  Missouri  Botanical  Garden 

Assistant  Professor  in  the  Henry  Shaw  School  of  Botany  of  Washington  University 

AND  RUSSELL  J.  SEIBERT 

Formerly  Assistant  in  Botany,  Henry  Shaw  School  of  Botany  of 
Washington  University 

Among  the  most  interesting  botanical  collections  made  in 

Panama  during  the  year  1937  is  a  series  of  approximately 

seventy-five  numbers  sent  the  Missouri  Botanical  Garden  by 
Gene  and  Peggy  White.  Although  a  part  of  these  specimens  is 

from  the  Canal  Zone,  the  majority  was  secured  from  the  neigh- 

borhood of  the  upper  Rio  Chiriqui  Viejo  watershed  in  the  Prov- 
ince of  Chiriqui,  a  locality  visited  in  the  summer  of  1935  by 

R.  E.  Woodson,  Jr.  and  R.  J.  Seibert  (cf.  Ann.  Missouri  Bot. 

Gard.  24:  175-210.  1937).  A  surprising  proportion  of  this  col- 
lection consists  of  novelties  or  additions  to  the  known  flora  of 

Panama. 

The  present  report  also  includes  miscellaneous  collections 
made  in  various  localities  in  Panama  by  P.  H.  Allen,  Manager 
of  the  Missouri  Botanical  Garden  Tropical  Station,  Balboa, 

C.  Z.  Of  these,  perhaps  greatest  interest  is  attached  to  a  repre- 
sentative series  of  plants  collected  in  the  valleys  of  Rio  Tuyra 

and  Rio  Yape,  in  the  Province  of  Darien.  An  interesting  ac- 

count of  Allen's  experiences  during  this  trip  is  printed  in  Mis- 
souri Bot.  Gard.  Bull.  25:  114^122.  1937.  Unfortunately  a  por- 

tion of  this  collection,  together  with  the  great  majority  of  a 
collection  of  some  1,200  numbers  secured  during  the  summer 

of  1937  by  Woodson,  Allen,  and  Seibert,  was  destroyed  by  a 
fire  which  badly  damaged  the  administration  building  of  the 
Tropical  Station  in  Balboa  the  night  of  September  1,  1937. 

*  Issued  November  28,  1938. 
(823) 
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POLYPODIACEAE 
+ 

(William  B.  Maxon,  Washington,  D.  C.) 

DfiYorTERis  HosTMANNi  (Kl.)  Maxoii  &  Morton,  veraguas: 
trail  between  Canazas  and  the  foot  of  the  Cordillera  Central, 
headwaters  of  Rio  Canazas,  alt.  300-GOO  m.,  Feb.  8,  1937, 
(Allen  164).  Previously  known  only  from  British  and  Dutch 
Guiana. 

Dryopteris  Lindigii  C.  Chr.  veraguas  :  trail  between  Cana- 
zas and  the  foot  of  the  Cordillera  Central,  headwaters  of  Rio 

Caiiazas,  alt.  300-600  m.,  Feb.  8,  1937  (Allen  171).  Previously 
known  from  Costa  Rica,  Colombia,  and  Venezuela. 

Elapiioglossum  siliquoides  (Jeiiman)  C.  Chr.  cocle:  vi- 
cinity of  El  Valle,  alt.  700-1000  m.,  very  cool,  dark  forest,  Feb. 

14,  1937  (Allen  233).  Previously  known  from  Jamaica,  Cuba, 
Ilispaniola,  Guatemala,  and  Costa  Rica. 

amaryllidaceae 

Crinum  darienensis  Woodson,  spec,  nov.;  bulbis  non  bene 
evolutis  ovato-oblongoideis  1.2-1.7  cm.  diametro  stolonif eris ; 
foliis  basi  amplexicaulibus  in  vagina  productis  20-32  cm. 
longis,  lamina  oblongo-elliptica  apice  abrupte  subcaudato- 
acuminata  plana  delicate  subsucculento-membranacea  3.5-5.5 
cm.  lata  basi  obtusa  in  petiole  0.6-1.0  cm.  lato  producta,  mar- 
glne  subcartilagine  eroso-denticulato,  vagina  3-5  cm.  longa 
0.8-1.5  cm.  lata;  pedunculis  9-14  cm.  longis  2-4-floris,  spatha 
sub  anthesi  usque  basin  2-partita  parte  utraque  ensiformi  ad 
7  cm.  longa;  floribus  sessilibus;  perianthi  tubo  gracillimo  21-25 
cm.  longo  basi  ca.  0.15  cm.  diametro  prope  fauces  paullo  di- 
latato  ut  videtur  albido,  lobis  oblongo-ellipticis  apice  acumi- 
natis  albis  7.5-8.0  cm.  longis  1.2-1.5  cm.  latis;  staminis  tila- 
menta  subulata  rubra  ca.  4  cm.  longa,  anthera  oblonga  arcuata 
1.2  cm.  longa;  ovario  ellipsoideo  1.2-1.5  cm.  longo  ca.  0.4  cm. 
diametro,  stylo  rubro  4.5  cm.  longo,  stigmate  punctiforme.— 
darien:    trail  between  Pinogana  and  Yavisa,  alt.  ca.  15  m., 
March  17,  1937,  P.  E.  Allen  264  (Herb.  Missouri  Bot.  Garden, type). 

This be  confused  with  the  neighb 
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C.  eruhescens,  or  with  any  other  species  known  to  me,  because 

of  the  small  leaves  of  unusual  shape  for  the  genus,  and  the 

small,  poorly  developed  bulbs  which  consist  scarcely  of  more 
than  the  sheathing  leaf  bases.  Several  plants  of  this  species 

were  collected  by  Mr.  Allen,  all  agreeing  with  the  general  de- 
scription. The  flowers  are  said  to  be  delicately  fragrant.  A 

peculiar  tendency  for  the  sap  of  cut  bulbs  to  oxidize  to  a  dull 
red  has  been  noticed  upon  all  of  the  specimens. 

BURMANNIACEAE 
r 

(F.  P.  Jonker,  Utrecht) 

Gymnosiphon  suaveolens  (Karst.)  Urb.  chiriqui:  valley 

of  the  upper  Rio  Chiriqui  Viejo,  alt.  1300-1900  m.,  July-Aug., 
1937  (Gene  S  Peggy  White  15,  24).  Previously  known  from 
Mexico,  Guatemala,  Costa  Rica,  Colombia,  Venezuela,  and 
Brazil. 

ORCHIDACEAE 

(Charles  Schweinfurth,  Combridge,  Mass.) 

Cycnoches  chlorochilon"  K1.  PANAMA :  Rio  La  Maestra,  alt. 
0-25  m.,  Dec.  4,  1936  (Allen  65).  Previously  known  from  Brit- 

ish Honduras,  Venezuela,  Colombia,  and  British  Guiana. 
Cranichis  muscosa  Sw.  cocle:  vicinity  of  El  Valle,  alt. 

800-1000  m.,  terrestrial,  among  rocks  along  stream,  Dec.  22, 
1936  (Allen  74).  Previously  known  from  Florida,  Costa  Rica, 
the  West  Indies,  and  Venezuela. 

piperaceae 

(William  Trelease,  TJrhana,  lU.) 

Peperomta  AUeni  Trelease,  spec.  nov.    Herba  epiphytica 
repens  omnino  glabra  parva  sed  comparate  megaphylla ;  caule 

graciliusculo ;  foliis  oppositis  orbicularibus  vel  subovato- 
ellipticis  apice  basique  acutis  subacutisve,  ca.  1.5  x  2.0  cm.,  3- 
nervatis  post  exsiccationem  coriaceis,  petiolo  0.5  cm.  longo; 

spicibus  terminalibus  etiam  0.1  x  3.0  cm.,  pedunculo  1.5  cm. 
longo.^ — darien:  Pinogana-Yavisa  trail,  alt.  15  m.,  March  17, 
1937,  P.  H.  Allen  262  (Herb.  Missouri  Bot.  Garden,  type). 
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Peperomia  cocleana  Trelease,  spec.  nov.  Herba  repens 

parva  foliis  exceptis  omnino  glabra;  caule  filifonne,  inter- 
nodiis  brevibus ;  foliis  alternatis  orbicularibus  obtusis  vel  sub- 
truncatis  basi  acutis  vix  0.5  cm.  diametro  metientibus,  ciliatis ; 

pctiolo  filifonne  0.2  cm.  longo ;  spicibus  axillaribus  vix  0.2  x  0.4 

cm.,  pedunculo  vix  0.5  cm.  longo. — cocle  :  on  boulders,  upper 
Rio  Mata  Ahogado  valley,  alt.  350  m.,  Dec.  31, 1936,  P.  H.  Allen 

133  (Herb.  University  of  Illinois,  type.  Herb.  Missouri  Bot. 
Garden,  isotype). 

Piper  Alleni Arbor  ca.  7  m.  alta :  inter 

nodiis  gracilibus  sat  brevibus  sparse  subvelutinis ;  foliis  lance- 

olatis  apice  anguste  acuminatis  basi  oblique  subacutis  6.0-6.5 
cm.  latis  17-18  cm.  longis  inferne  pinnate  nervatis,  nervis  ca. 

5  +  2,  supra  lepidoto-scabridulis  subtus  subvelutinis ;  spicibus I 

rectibus  0.2  x  5.0  cm.,  pedunculo  0.5-1.0  cm.  longo. — darien: 
Pinogana-Yavisa  trail,  alt.  15  m.,  March  17,  1937,  P.  //.  Allen 
270  (Herb.  University  of  Illinois,  type,  Herb.  Missouri  Bot. 
Garden,  isotype). 

Mr.  Allen  reports  that  the  roots  are  said  to  be  used  to  deaden 

pain,  and  the  leaves  as  an  antidote  for  snake  venom. 
Piper  canyazasense  Trelease,  spec.  nov.  Arborescens  ca.  2  m. 

alta;  internodiis  superis  gracilibus  brevibusque  puberulis; 

foliis  elliptico-lanceolatis  apice  falcate  angusteque  acuminatis 

basi  inaequilateraliter  rotundatis  11-15  cm.  longis  4.5-5.0  cm. 
latis  inferne  pinnate  nervatis,  nervis  ca.  6  +  5,  leviter  rugosis 

ciliatis  supra  minute  scabro-pubescentibus  subtus  puberulis, 

petiolo  ca.  0.5  cm.  longo  velutino;  spicibus  vix  0.2  x  1.5  cm., 

brevi-pedunculatis. — veraguas:  Canazas  trail  to  the  central 

Cordillera,  alt.  300-600  m.,  Feb.  8,  1937,  P.  U.  Allen  185  (Herb. 

University  of  Illinois,  type.  Herb.  Missouri  Bot.  Garden,  iso- 
type). 

Piper  san-joseanum  CDC.  var.  chiriquinum  Trelease,  var. 
nov. m.  altus :  foliis  ovatis  acuminatis  basi 

subtruncatis  10-13  cm.  longis  8-10  cm.  latis,  petiolo  4  cm. 
longo;  spicibus  rectibus  vel  reflexis  0.3  x  12.5  cm.,  pedunculo 

0.5  cm.  longo, — chiriqui:  between  Rio  Tabasara  and  Rio 
Tinta,  Aug.  11,  1937,  Woodson,  Allen  &  Seibert  416  (Herb. 
Missouri  Bot.  Garden,  type). 
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Piper  tabasaranum  Trelease,  spec.  nov.  Arbor  parva  ca. 

4^5  m.  alta  omnino  glabra ;  internodiis  graciliusculis  brevibus ; 

foliis  ellipticis  breve-caudatis  basi  acutis  4.Q-5.5  cm.  latis  9-10 
cm.  longis  5-jiigis,  nervis  utrinque  prominentibus,  petiolo  vix 
0.5  cm.  longo;  spicibus  ca.  0.3  x  5.0  cm.,  floribus  congestis, 

pedunculo  1  cm.  longo,  bracteis  subcucullatis ;  baccis  ovoideis ; 

stigmatibus  3  sessilibus. — chiriqui:  banks  of  lower  Rio  Ta- 
basara,  Aug.  12,  1937,  Woodson,  Allen  &  Seibert  440  (Herb. 
Missouri  Bot.  Garden,  type). 

Piper  yapeanum  Trelease,  spec.  nov.  Arbor  ca.  15  m.  alta ; 
internodiis  florigeris  sat  gracilibus  brevibusque  sparsiuscule 

subvillosis ;  foliis  late  lanceolatis  gradatim  anguste  acuminatis 

basi  inaequilateraliter  rotundatis  vel  subcordatis  15-17  cm. 
longis  6-7  cm.  latis  inferne  pinnate  nervatis,  nervis  ca.  6  +  5 
supra  minute  scabridis  subtus  sparse  subvillosis,  petiolo  ca. 

1  cm.  longo  sparse  villoso ;  spicibus  paene  rectis  0.3  x  4.0  cm., 

pedunculo  0.5  cm.  longo  glabrato. — darien  :  near  the  mouth  of 
Rio  Yape,  alt.  20  m.,  July  12-14,  1937,  P.  n.  Allen  351  (Herb. 

University  of  Illinois,  type.  Herb.  Missouri  Bot.  Garden,  iso- 
type). 

podostemonaceae 

Marathrum  Allenii  Woodson,  spec,  nov.,  rhizomate  repente 

sat  tenue  f rondoso ;  f oliorum  petiolo  1.0-1.5  cm.  longo  inferne 

basi  saepius  late  vaginato,  lamina  late  ovata  vel  oblongo- 
elliptica  2-13  cm.  longa  1.5-4.0  cm.  lata  5-pinnatifida,  laciniis 
ultimis  acutis  vel  obtusiusculis  subdichotomis  ca.  0.1  cm.  longis 

linearibus ;  floribus  solitariis  rariusve  subfasciculatis,  spathel- 
lis  0.9-1.5  cm margme 

pedicellis  usque  5  cm 

forme  ca.  0.15  cm.  diam.  dilatatis,  tepalis  6  minute  triangulari- 
bus  ca.  0.2  mm.  longis ;  staminis  6  filamenta  0.15  cm.  longa  in- 

ferne planiuscula  superne  filiforme,  anthera  anguste  sagittata 
0.25  cm.  longa ;  ovario  ovoideo  ca.  0.3  cm.  longo  0.1  cm.  crassc 

distincte  6-nervato  basi  attenuato,  stigmate  basi  connato  0.1 

cm.  longo ;  capsulis  oblongo-ovoideis  ca.  0.4  cm.  longis  0.2  cm 
crassis. — cocle  :  vicinity  of  El  Valle,  alt.  800-1000  m.,  on  rocks 
in  fast  water,  Dec.  22, 1936,  P.  H.  Allen  82  (Herb.  Missouri  Bot 
Garden,  type). 
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This  specimen  keys  to  the  neighborhood  of  M.  Schiedeanum 

Cham,  in  Standley's  'Flora  of  the  Panama  Canal  Zone.'  How- 
ever, a  comparison  of  Allen  82  with  Schiede  d  Deppe  965 

(in  Herb.  Missouri  Bot.  Garden),  the  type  collection  of  M. 
Schiedeanum,  demonstrates  that  not  only  is  the  rhizome  of  M. 
Allcnii  very  much  more  frondose,  the  enlarged  bases  of  the 

leaf  petioles  almost  stipular,  but  the  spathellae  are  also  dis- 
tinct, those  of  M.  Allenii  being  deeply  and  irregularly  lacerate 

and  those  of  M.  Schiedeanum  rather  regularly  and  bluntly  2- 
lobed.  The  laceration  of  the  spathella  also  serves  to  separate 
M.  Allenii  from  M.  foeniculaceum  H.  &  B. 

NYCTAGINACEAE 

(P.  C.  Standley,  Chicago) 

Neea  acuminatissima  Standi,  darien  :  trail  between  Yavisa 

and  Pinogana,  March  17, 1937  (Allen  268).  Previously  known 
from  Honduras  and  British  Honduras. 

MAGNOLIACEAE 

Magnolia  sororum  Seibert,  spec.  nov.  Arbor  22  m. ;  ramuli 

juniores  dense  fulvo-pubescentes ;  folia  petiolata  persistentia ; 
lamina  elliptico-ovata  vel  obovata  vel  oblonga,  basi  obtusa  vel 
rotunda,  apice  obtusa  vel  subacuta  vel  subacutata,  6-15  cm. 
longa,  3-9.5  cm.  lata,  coriacea,  supra  glabrescens,  primo  costae 
basim  versus  fulvo-pubescens,  subtus  dense  fulvo-pubescens, 
leviter  revolutaj  petioli  1-3  cm.  longi,  apice  canaliculati 
ceterum  teretes  dense  fulvo-pubescentes ;  stipulae  a  petiolo  lib- 
erae,  extus  dense  fulvo-pubescentes;  flores  albi  fragrantes; 
alabastrum  initio  bracteis  spathoideis  2  deciduis  inclusum; 
bracteae  extus  dense  fulvo-pubescentes ;  pedunculus  1.5-2.5 
cm.  longus,  dense  fulvo-pubescens;  tepala  9,  3  exteriora  ob- 
ovato-oblonga,  5.5-6  cm.  longa  2.5-3  cm.  lata,  extus  basi  sparse 
fulvo-pubescentia,  6  interiora  obovata  basi  angustiora,  5.5-7 
cm.  longa,  2-4.5  cm.  lata,  glabra ;  stamina  numerosissima,  1.3- 
1.5  cm.  longa,  antheris  sessilibus  linoaribus  introrse  dohis- 

centibus.  Fructus  4.5-6  cm.  longus;  carpella  32-45,  dense 
fulvo-pubescentia. — chiriqui:  valley  of  the  upper  Rio  Cliiri- 
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qui  Viejo,  alt.  1800  m.,  July,  1937,  Gene  S  Peggy  White  21 
(Herb.  Missouri  Bot.  Garden,  type). 

This  is  apparently  the  first  representative  of  the  genus  Mag- 
nolia to  be  reported  south  of  Costa  Eica.  M.  sororum  differs 

from  the  other  Central  American  species  by  being  densely  and 

generally  fulvo-pubescent.  It  is  immediately  distinguishable 

from  M.  poasana  (Pittier)  Dandy,  by  its  pubescence,  broader 

and  longer  inner  perianth  segments,  and  greater  number  of 

carpels,  and  from  M.  guatemalensis  Donn.  Sm.,  which  is  a 

nearly  glabrous  tree  with  cuspidate  leaves  and  fewer  carpels. 

Its  closest  congener  seems  to  be  M.  Yoroconte  Dandy,  on  the 

basis  of  carpel  numbers  and  the  two  spathaceous  bracts  which 

enclose  the  flower  bud,  but  may  be  easily  distinguished  by  its 

dense  pubescence,  larger  leaves,  and  larger  flowers.  This 

species  is  quite  abundant  in  a  limited  zone  between  1650  and 

2120  m.,  occurring  both  on  the  east  and  northwest  side  of  the 

Volcan  de  Chiriqui.  Named  in  honor  of  the  two  sisters,  Gene 

and  Peggy  White,  who  made  a  special  effort  to  recollect  the 

plant  after  the  writer's  original  specimens  were  lost  by  fire. 

THEACEAE 

(P.  C.  Standley,  Chicago) 

EuRYA  panamensis  Standi.,  spec.  nov.  Arbor  10-12-metralis 
ut  videtur  dense  ramosa,  ramulis  teretibus  cinnamomeis, 

novellis  sparse  pilis  brevibus  adpresso-pilosis  vel  fere  glabris, 
internodiis  brevibus;  folia  parva  breviter  petiolata  coriacea, 

petiolo  crasso  3-4  mm.  longo  sparse  breviter  sericeo  vel  gla- 

brato ;  lamina  cuneato-obovata  vel  oblongo-obovata  2.5-5.5  cm. 
longa  1-2.5  cm.  lata,  apice  rotundata  vel  obtusa,  basin  versus 

sensim  cuneato-angustata,  basi  ipsa  acuminata,  margine  basin 

versus  integro  vel  subintegro,  superne  arete  crenato-serrato, 
crenaturis  obtusis  adpresso-incurvis,  supra  glabra,  in  sicco 

cinerascens  sublucida,  costa  subimpressa,  nervis  vix  promi- 

nulis,  subtus  pallidior,  primo  sat  dense  sericea  sed  cito  gla- 

brata,  costa  prominente  crassiuscula,  nervis  lateralibus 

utroque  latere  ca.  12  tenerrimis  prominulis  angulo  semirecto 

adscendentibus  in  marginem  desinentibus,  venis  paucis  re- 



830 [Vol.  25 BOTANICAL 

motis  prominulis  laxe  reticulatis ;  flores  solitarii  vel  geminati, 

pedicellis  9-12  mm.  longis  glabris  plerumque  recurvis;  sepala 
adpressa  paiillo  inaequalia,  exteiiora  breviora,  interiora  4 
mm.  longa  suborbicularia,  apice  late  rotuudata  et  minute 
apiculata,  glabra,  minute  ciliolata;  potala  alba  glabra  ob- 
ovato-spathulata  emarginata  5-6  mm.  longa;  stamina  ca.  25, 
filamentis  elongatis  filiformibus  antheris  triplo  longioribus, 
antlieris  brevibus  apice  sparse  breviter  pilosis;  ovarium  gla- 
brum.— cnmiQui :  valley  of  upper  Rio  Chiriqui  Viejo,  alt. 
1,300-1,900  m.,  July  16,  1937,  Gene  &  Peggy  White  16  (Herb. 
Field  Museum,  type;  Herb.  Missouri  Bot.  Garden,  isotype). 

The  flowers  are  described  as  very  fragrant.  From  all  other 
Central  American  species  of  the  genus  the  tree  of  Chiriqui  is 
distinguished  by  the  small,  obovate  leaves  with  very  obtuse  or 
rounded  apex. 

PASSIFLORACEAE 

(Ellsworth  P.  Eillip,  Washington) 

Passiflora  salvadorensis  Donn.  Sm.  chiriqui  :  valley  of  the 
upper  Rio  Chiriqui  Viejo,  near  Monte  Lirio,  alt.  1300-1900  m., 
March  20, 1938  (Gene  White  25).  Previously  known  only  from 
Salvador. 

BEGONIACEAE 

(P.  C.  Standley,  Chicago) 

Begonia  Allenii  Standi.,  spec,  nov,  Terrestris  ca.  40  cm.  alta, 
ut  videtur  erecta,  caulibus  sat  gracilibus  multif oliatis  pilis  laxis 
patentibus  villosis  vel  glabratis,  internodiis  brevibus ;  stipulae 
deciduae  tenues  glabrae  integrae  late  ovali-oblongae  acutius- 
culae,  apiculatae  vel  breviter  mucronatae,  1  cm.  longae ;  folia 
mediocria  brevissime  petiolata  in  sicco  tenuia,  petiolo  gracili 
5-9  mm.  longo  sparse  villoso  vel  glabrato;  lamina  oblique 
cuneato-oblanceolata  7-11.5  cm.  longa  2-3.5  cm.  lata,  apicem 
versus  latissima,  longe  anguste  attenuato-acuminata,  basin 
versus  longe  sensim  attenuata,  basi  paullo  obliqua  utroque 
latere  acutissima,  supra  glabra  viridis,  subtus  pallida,  ubique 



1938] 

WOODSON    &   SEIBERT — FLORA   OF   PAliTAMA.    II  831 

densissime  cystosphaeriis  pallidis  obsita,  glabra  vel  tantum  ad 
costam  praesertim  basin  versus  sparse  villosa, 

margme  su- 
perne  breviter  sinuato-lobato  atque  remote  scrrulato,  basin 
versus  integro;  cymae  plerumque  axillares  laxe  pauciflorae 

2-5  cm.  longae  2.5-8.5  cm.  latae,  basi  bifidae,  graciliter  3-7  cm. 

longe  pedunculatae,  pedicellis  gracillimis  viscido-villosulis 

3-4  mm.  longis,  fructiferis  usque  10  mm.  longis;  sepala  ex- 
teriora  floris  masculi  roseo-rubra  glabra  ovato-rotundata  ca. 

4  mm.  longa  atque  aequilata,  apice  rotundata,  basi  subtrun- 
cata ;  capsula  ambitu  suborbicularis  8  mm.  longa  10  mm.  lata, 

glabra,  basi  et  apice  late  rotundata  vel  subtruncata,  trialata, 

alls  subaequalibus  tenuibus  reticulato-venosis  ca.  3  mm.  latis. 

— cocle:  vicinity  of  El  Valle,  north  rim,  800-1,000  m.,  Feb.  14, 

1937,  P.  H.  Allen  234  (Herb.  Field  Museum,  type;  Herb.  Mis- 
souri Bot.  Garden,  isotype). 

Practically  all  the  known  Begonias  of  Panama  were  de- 
scribed by  Casimir  De  Candolle,  and  their  total  number  is  not 

large  as  compared  with  those  of  Costa  Rica.  While  I  am  un- 
certain as  to  the  nearest  affinities  of  the  present  plant,  careful 

search  of  the  literature  shows  that  it  is  not  closely  related  to 

any  species  known  from  Panama  or  Costa  Rica.  The  penni- 
nerved  leaves  are  distinctive,  being  very  asymmetric,  with  a 

long,  narrow  acumination  and  a  very  long,  narrow,  tapering 
base. 

This  Begonia  is  only  one  of  a  considerable  number  of  in- 
teresting additions  made  to  the  known  flora  of  Panama  by  Mr. 

Allen,  whose  well-prepared  specimens  show  a  keen  sense  of 
discrimination  in  their  selection. 

COMBRETACEAE 

(P.  C.  Standley,  Chicago) 

Buchenavia  capitata  (Vahl)  Eichl.  panama:  Rio  La  Maes- 

tra,  Dec.  4,  1936  (Allen  35).  Genus  new  for  Central  America. 

It  is  rather  probable  that  this  represents  a  distinct  new  species, 

but  the  material  (fruiting)  is  scant,  and  the  observable  differ- 
ences are  principally  in  the  leaves.  B.  capitata  has  a  rather 

wide  ranere,  from  the  West  Indies  to  the  Guianas  and  Brazil. 

I 
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MYBSINACEAE 

(P.  C.  Standley,  Chicago) 

Ardisia  furfuracella  Standi.,  spec.  nov.  Arbor  G-metralis, 
ramis  teretibus  ferrugineis,  novellis  crassiusculis  minutisslme 
adpresse  ferriigineo-furfuraceis,  internodiis  brevibus;  folia 
inter  minora  breviter  petiolata  tenuiter  coriacea,  petiolo 
crassiusculo  5-8  mm.  longo  minute  f urf uraceo ;  lamina  angiiste 
lanceolato-oblonga  8-11  cm.  longa  2.5-3.2  cm.  lata  subabrupte 
acuminata,  acumine  ipso  obtuso,  basi  acuta,  integerrima, 
supra  in  sicco  olivaceo-viridis  glaberrima  sublucida  vel  opaca, 
costa  gracili  prominente,  nervis  obscuris  non  elevatis,  subtus 
multo  pallidior,  ubique  sat  dense  sed  minutissime  furfuraceo- 
lepidota,  costa  gracili  prominente,  nervis  lateralibus  utroque 
latere  ca.  12  tencrrimis  prominulis  arcuatis  angulo  lato 
abeuntibus,  venulis  laxe  reticulatis;  inflorescentia  terminalis 
bipinuatim  paniculata  foliis  duplo  brevier,  dense  multiflora, 
ramis  crassiusculis  dense  minute  furfuraceo-lepidotis,  floribus 
nmbellato-corymbosis,  bracteis  oblongis  usque  6  mm.  longis 
ut  videtur  deciduis  pallidis  sat  dense  punctatis,  pedicellis 
brevibus;  sepala  ante  anthesin  vix  ultra  1  mm.  longa  ovalia 
pallida  dense  punctata;  cetera  ignota.— ciiiriqui :  valley  of 
upper  Rio  Chiriqui  Viejo,  alt.  1,300-1,900  m.,  July  13,  1937, 
Gene  S  Peggy  White  8  (Herb.  Field  Museum,  type;  Herb,  Mis- 

souri Bot.  Garden,  isotype). 

''A  tree  of  6  meters,  with  very  bard  wood;  buds  orange- 
yellow.  Growing  in  open  sunlight."  The  material,  unfortu- 

nately, is  in  very  young  bud,  and  it  is  impossible  to  describe  the 
details  of  the  flowers.  The  curious  indument  of  the  lower  leaf 
surface,  consisting  of  minute,  dense,  yellowish  or  brownish, 
peltate  scales  is  not  matched  in  any  other  Central  American 

known  to  me 

APOCYNACEAE 

Plumeria  inodora  Jacq.  panama  :  Bella  Vista,  Panama  City, 
Feb.  20,  1938  (Allen  s.n.).  P.  inodora  has  been  recorded  pre- 

viously only  from  Colombia  and  British  Guiana,  apparently 
never  in  the  cultivated  state  (cf.  Woodson,  Ann.  Missouri  Bot. 
Gard.  25:  206.  1938).  In  Panama  it  is  known  only  from  Bella 
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Vista,  a  rather  newly  developed  "subdivision"  of  Panama 
City,  where  trees  of  considerable  size  are  found  occasionally 

in  vacant  lots  as  well  as  in  the  gardens  of  the  pretentious  resi- 
dences of  the  community.  Upon  inquiry  the  owners  of  the  trees 

invariably  confessed  complete  ignorance  concerning  their 

origin.  Hence,  whether  the  species  is  indigenous  or  introduced 
cannot  be  ascertained  at  present. 

Stemmadenia  Donnell-Smithii  (Rose)  "Woodson,  chiriqui: 
vicinity  of  Rio  Tabasara,  along  highway,  Aug.  11, 1937  (Wood- 

son, Allen  S  Seibert  411).  This  tree  has  previously  been  known 

virtually  throughout  Central  America  from  southern  Mexico 

(Guerrero)  to  Costa  Rica.  As  this  station  is  only  across  the 
river  from  the  province  of  Veraguas,  the  known  distribution  of 

the  genus  is  thus  extended  considerably  south  of  the  Costa 
Rican  border. 

EcHiTES  TURBiNATA  Woodsou.  CHIRIQUI:  vallcy  of  uppcr 

Rio  Chiriqui  Viejo,  between  El  Volcan  and  Cerro  Punta, 

March  15,  1938  (Gene  White  6).  Previously  known  only  from 

the  type  locality,  near  Rancho  Flores,  Costa  Rica.  Although 

almost  unquestionably  this  species.  Miss  White's  specimens 
show  a  much  more  luxuriant  liana  than  the  type  specimen, 
the  inflorescences  averaging  over  40  flowers,  the  corolla  lobes 
of  which  attain  2.5  cm.  in  length. 

ASCLEPIADACEAE 

ViNCEToxicuM  discolor  Woodson,  spec,  nov.,  f  ruticosa  volu- 

bilis ;  f oliis  oppositis  longiuscule  petiolatis  ovatis  apice  brev- 
iter  subcaudato-acuminatis  basi  latiuscule  cordatis  7.5-12.0  cm. 

longis  4.5-7.5  cm.  latis  membranaceis,  nervo  medio  venisque 
supra  subtusque  minute  ferrugineo  puberulis  nervo  medio 

basi  supra  conspicue  glanduligero,  caeterumque  glabris  post 

exsiccationem  saturate  atropurpureo-discoloratis,  petiolis 
2.5-3.0  cm.  longis  basi  fossulatis;  inflorescentiis  alterno- 
lateralibus  subumbellatis  longiuscule  pedunculatis  paucifloris, 

pedunculis  5-7  cm.  longis  ut  in  ramulis  ut  videtur  semper  gla- 
bris, pedicellis  1.5-2.5  cm.  longis  minute  ferrugineo-puberulis, 

bracteis  minutis;  calycis  laciniis  ovatis  late  acutis  obtusisve 

ca.  0.4  cm.  longis  extus  dense  minuteque  ferrugineo-puberulis 
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intus  glabris  glandulas  minutas  5  extra-axillares  munitis; 
corolla  rotata  ca.  3  cm.  diametro  post  exsiccationcm  saturate 
livida  in  vivo  ut  dicitur  fulvida  venis  multis  viridibus,  extus 

■ugineo-papillata  intus  sparse  pilosa,  lobis 
ime  fer 

rotundatis  ca.  0.9  cm.  loneris  0.8  cm 
corona    5 6 lobis    complicate    3 (vide    fig 
gynostegio  sessile  ca.  0.35  cm.  diametro  antherarum  apicibus 
super  stigmatem  inflexis  post  exsiccationem  albo-caeruleis  con- 

rig.  1. 

.}  X  3,  and 

(gyn spicuissimis,  polliniis  late  obpyriformibus  subhorizontalibus 
cum  caudiculo  ca.  0.075  cm.  longo,  retinaculo  sagittato  ca. cm ovariis  ovoideis  minutissime 

ca. 

0.2  cm.  loneris:  folliculis CHiRiQui:  trail  from  Bam 

bito  to  Cerro  Punta,  alt.  1400-2300  m.,  April  6, 1937,  P.  E.  Allen 
322  (Herb.  Missouri  Bot.  Garden,  type). 

The  literature  concerning  Vincetoxicum  and  its  most  closely 
related  allies  is  so  confusing  that  considerable  temerity  is  nee- 
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essary  for  the  publication  of  novelties  without  an  exhaustive 
revision  of  the  entire  complex.  Nevertheless  it  appears  to  me 

that  F.  discolor  is  quite  outstanding  amongst  its  congeners  as 

I  am  acquainted  with  them.  The  marked  and  uniform  dis- 
coloration of  the  dried  foliage  and  flowers  and  the  internally 

pilose  corolla  are  rarities  in  the  genus.  One  of  the  most  strik- 

ing features  is  the  waxy  pallor  of  the  connivent  anther-tips 
in  the  center  of  the  darkly  discolored,  rotate  corolla.  Corona 
characters  are  so  difficult  to  describe  in  this  family  that  I  have 

resolved,  although  rather  belatedly,  in  the  future  always  to 
accompany  them  with  figures. 

Pig.  2.     Calyces  of  Conopholis  panamensis  Woodson  (left)  and  C.  mexicana  Gray 

(right).  Both  figures  X  6. 

OROBANCHACEAE 

Conopholis  panamensis  Woodson,  spec,  nov.;  caulibus 

simplicibus  strobiliformibus  dense  minuteque  papillatis  5-20 
cm.  altis  super  radices  quercorum  parasitis;  foliis  scariaceis 

ovatis  vel  oVato-oblongis  acuminatis  1.0-1.7  cm.  longis,  mar- 

gine  plerumque  minute  irregulariterque  eroso-denticulata ;  in- 
florescentiis  multifloris  subspiciformibus  omnino  dense  min- 

7 
e  papillatis,  bracteis  ovatis  vel  ovato-oblong 
0  cm.  longis,  pedicellis  0.3-0.5  cm.  longis, bracteolis  2 

oblongo-obovatis  obtusis  vel  apice  abrupte  mucronato-acumin 
atis  0.2-0.4  cm.  long 

caly 

exigue labiato  0.4^0.7  cm 
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longo,  lobis  obtusis  plerumqiie  integris  sat  validis ;  corolla  1.2- 
1.6  cm.  longa  valde  2-labiata;  staminis  filamcnta  1.0-1.5  cm 
longa,  aiitliera  0.2  mm.  longa  basi  breviter  appendiculata 
ovario  ovoideo  ca.  0.4  mm.  longo,  stylo  baud  crasso  1.0-1.4  cm 

mate  capitato :  f ructibus  ovoideis  0.7 cm 

stylo  caduco,  seminibus  fulvis  ca.  0.15  cm.  longis. — chiriqui: 
trail  from  Bambito  to  Cerro  Punta,  alt.  1400-2300  m.,  April  6, 
1937,  P.  77.  Allen  305  (Herb.  Missouri  Bot.  Garden,  type)  ;  on 
hillside,  valley  of  the  upper  Eio  Chiriqui  Viejo,  vicinity  of 
Monte  Lirio,  alt.  1300-1900  m.,  June  27-July  13,  1935,  R.  J. 
Seihert  298  (Herb.  Missouri  Bot.  Garden,  co-type). 

Seibert  298  has  previously  been  determined  and  cited  in  this 
series  of  contributions  (Ann.  Missouri  Bot.  Garden  24:  202. 
1937)  as  C.  americana  Wallr.  From  both  the  latter  species  and 
from  C.  mcxicana  Gray,  however,  G.  panamensis  may  be  dis- 

tinguished by  its  calyx  with  rather  shallow,  broadly  obtuse 
lobes  and  barely  bilabiate  structure.  The  calyx  of  the  two 
former  species  is  very  strongly  bilabiate  in  all  material  that  I 
have  seen,  and  the  lobes  acute  to  acuminate  and  much  more 
deeply  cleft.  The  broad  bracts  of  C.  panamensis  recall  those  of 
C.  americana,  but  the  loss  of  the  style  in  fruit  resembles  the 
similar  condition  of  C.  mexicana.  In  all  material  of  the  two 
previously  described  species  that  I  have  seen,  the  fruit  dis- 

perses the  seed  by  rupturing  very  irregularly.  In  the  38 
specimens  of  C.  panamensis  that  I  have  examined,  however, 
slight  pressure  causes  the  fruit  to  break  very  regularly  into 
two  equal  valves.  The  seeds  of  C.  panamensis  are  about  half 
again  as  large  as  those  of  C.  mexicana  and  C.  americana,  and 
are  distinguished  also  by  their  dark  brown  color.  C.  panamen- 

sis is  common  in  the  vicinity  of  the  Volcan  de  Chiriqui,  and  has 
also  been  seen  by  me  above  Boquete. 

EUBIACEAE 

(P.  C.  Standley,  CJiicago) 

GoNZALAGUNiA  Tosea  Standi.,  spec.  nov.  Frutex  vel  arbuscula 

1-4.5  m.  alta,  ramis  gracilibus  teretibus  brunneis,  novellis 
dense  pilis  fulvidis  vel  sordidis  subpatentibus  vel  adpressis 



1938] 

WOODSON"   &   SEIBEKT — FLORA   OF   PANAMA.    U  837 

molliter  pilosis,  internodiis  elongatis ;  stipulae  6-7  mm.  longae 
e  basi  triangulari  longe  anguste  attenuatae  extus  dense  brev- 

iter  hispidulae ;  folia  mediocria  breviter  petiolata  membrana- 
cea,  petiolo  ca.  1  cm.  longo  vel  paullo  ultra  dense  hispidulo; 

lamina  lanceolato-oblonga  9-14  cm.  longa,  2.5-5  cm.  lata  longe 
anguste  attenuato-acuminata,  basi  acuta  vel  subobtusa,  supra 
sat  dense  pilis  brevibus  plerumque  patentibus  pilosa,  subtus 

fere  concolor,  molliter  patenti-pilosa,  costa  gracili  prominente, 
nervis  lateralibus  utroque  latere  ca.  13  valde  obliquis  angulo 

semirecto  adscendentibus ;  inflorescentia  anguste  thyrsiformi- 

paniculata  spiciformis  solemniter  elongata,  sessilis  vel  pedun- 
culata,  usque  30  cm.  longa  atque  2.5  cm.  lata,  laxe  multiflora, 
rbachi  dense  molliter  pilosa,  floribus  in  cymulas  plerumque 

trifloras  laxas  breviter  (vulgo  2-3  nam.  longe)  pedunculatas 
dispositis,  pedicellis  1-3  mm.  longis  strigosis,  bracteis  minutis 
inconspicuis ;  hypanthium  obovoideum  1  mm.  longum  stri- 
gosum,  calyce  1.5-1.8  mm.  longo  campanulato  extus  sparse 
strigoso  ad  medium  4-lobulato,  lobulis  late  ovatis  acutis  vel 
subobtusis  suberectis;  corolla  rosea  extus  sparse  vel  dense 

albo-strigosa,  tubo  6-8  mm.  longo  gracili  tereti,  lobis  vix  2  mm. 
longis  obtusis  intus  basin  versus  albo-pilosis ;  f  ructus  depresso- 
globosus  glabratus  4-coccus  2.5-3  mm.  diam. — Panama:  on 
damp,  shaded  stream  bank,  valley  of  the  upper  Rio  Chiriqui 

Viejo,  Provincia  de  Chiriqui,  alt.  1,300-1,900  m.,  July-Aug., 
1937,  Gene  S  Peggy  White  7  (Herb.  Field  Museum,  type; 

Herb.  Missouri  Bot.  Garden,  isotype). — costa  rica:  without 
locality,  C.  Hoffmann  534;  forests  along  Rio  La  Paz  de  San 

Ramon,  1,000-1,025  m.,  Brenes  4257;  Palmira,  2,100  m.,  in 
cloud  forest,  Austin  Smith  4217;  San  Pedro  Coronado,  1,400 
m.,  Manuel  Valerio  1644  (all  Costa  Rican  collections  in  Herb. 
Field  Museum). 

Probably  a  considerable  number  of  Costa  Rican  specimens 
in  other  herbaria  are  referable  to  this  species,  which  heretofore 

has  been  confused  with  G.  panamensis  (Cav.)  Schum.,  a  com- 
mon plant  in  many  parts  of  Central  America.  The  two  species 

are  closely  related,  but  G.  panamensis  seems  to  be  constantly 
separable  in  the  form  of  the  inflorescence,  consisting  of  sessile 
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cjnnules  in  which  the  flowers  are  sessile  or  very  shortly  pedicel- 
late. 

IxoRA  FLORiBUNDA  (Rich.)  Griscb.  dabien:  trail  between 
Yavisa  and  Pinogana,  March  17, 1937  (Allen  298).  Previously 
known  from  Cuba,  El  Salvador,  Nicaragua,  Costa  Rica,  and  the 
north  coast  of  Colombia.  Collected  very  recently  also  in 
Honduras. 

Chiococca  phaenostemon  Schlecht.  chiriqui  :  valley  of  the 
upper  Rio  Chiriqui  Viejo,  alt.  1300-1900  m.,  July-Aug.,  1937 
(Gene  &  Peggy  White  38).  Common  in  the  mountains  of  Costa 
Rica,  but  previously  unrecorded  for  Panama. 

Ravnia  triflora  Oerst.  chiriqui:  valley  of  the  upper  Rio 
Chiriqui  Viejo,  alt.  1300-1900  m.,  July-Aug.,  1937  (Gene  & 
Peggy  White  39).  A  handsome  epiphyte,  quite  unlike  most 
Rubiaceae  in  appearance,  more  suggestive,  in  fact,  of  Gesneri- 
aceae.  The  genus  has  previously  been  known  only  in  Costa 
Rica. 

GuETTARDA  chirlqueiisis  Standi.,  spec.  nov.  Arbor  8-9- 
metralis,  ramis  vetustioribus  cinereis  subdcnse  lenticellatis 
obtuse  tetragonis  crassis,  novellis  donsissime  pilis  brevibus 
patentibus  fulvis  hirtellis,  internodiis  brevibus;  stipulae  de- 
ciduae  ovato-triangulares  12-13  mm.  longae,  attenuato-acumi- 
natae  extus  dense  fulvo-strigosae ;  folia  mediocria  longipetio- 
lata  herbacea,  petiolo  crassiusculo  1.3-4  cm.  longo  dense  pilis 
patentibus  fulvo-piloso ;  lamina  suborbicularis  usque  late 
ovalis  vel  late  ovato-ovalis  5.5-12.5  cm.  longa  4^9  cm.  lata, 
apice  subacuta  usque  subrotundata  et  saepc  abrupte  breviter 
cuspidato-acuminata,  acumine  angusto  acuminato,  basi  late 
rotundata  vel  subtruncata,  supra  in  sicco  viridis  sparse  brev- 

iter hirtella  vel  glabrata,  costa  nervisque  vix  elevatis,  subtus 
paullo  pallidior  dense  pilis  brevibus  patentibus  mollibus  ful- 
vidis  pilosa,  ad  costam  dense  longipilosa,  costa  crassiuscula 
elevata,  ncrvis  lateralibus  utroque  latere  ca.  11  prominentibus 
gracilibus  valde  arcuatis  angulo  lato,  interdum  fere  recto,  di- 
vorgentibus,  venulis  arete  parallelis  transversis  vix  promi- 
nulis;  pedunculi  bifurcati,  pedunculo  crasso  4-15  mm.  longo, 
ramis  1-2.5  em.  longis  dense  4-9-floris,  floribus  arete  sessilibus, 
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bracteis  minutis;  hypanthium  2-2.5  mm.  longum  densissime 
fulvo-tomentulosum ;  calyx  1  mm.  longus  brevissime  remote 

5-dentatus ;  corollae  tubus  18  mm.  longus  crassiusculus  densis- 
sime pilis  retrorsis  fulvis  sericeus,  lobis  5  ca.  4  mm.  longis, 

intus  glabris  profunde  lacerato-lobatis  atque  crispatis ;  fructus 
4-locularis,  acute  4-angulatus  atque  4-sulcatus  7  mm.  longus 

5  mm.  latus,  puberulus. — chieiqui  :  valley  of  upper  Rio  Chiri- 

qui  Viejo,  alt.  1,300-1,900  m.,  July  27,  1937,  Peggy  S  Gene 
White  22  (Herb.  Field  Museum,  type;  Herb.  Missouri  Bot. 
Garden,  isotype). 

"Growing  in  open  sunlight.  Flowers  light  purple-white 
with  a  faint  sweet  odor."  The  most  closely  related  species  of 
North  America  is  Guettarda  crispiflora  Vahl,  which  occurs  in 
mountain  forests  of  Costa  Eica  and  extends  to  the  Lesser  An- 

tilles and  Trinidad.  That  ditfers  from  the  Panama  plant  in 

having  much  less  abundant  pubescence  on  all  parts,  the  pubes- 
cence consisting  wholly  of  closely  appressed  hairs.  The  leaves 

of  G.  crispiflora,  too,  are  generally  narrower  and  acuminate 

or  long-acuminate,  besides  being  often  acute  at  the  base. 
Palicourea  panamensis  Standi.,  spec.  nov.  Frutex  2-3-met- 

ralis,  ramis  ut  videtur  viridibus  obtuse  tetragonis  glabris, 

internodiis  elongatis;  stipulae  in  vaginam  5-6  mm.  longam 
truncatam  extus  interdum  sparse  strigosam  coalitae,  lobis 

lineari-attenuatis  erectis  6-8  mm.  longis  rigidis;  folia  inter 
maxima  longipetiolata  membranacea,  petiolo  gracili  2-6  cm. 
longo  glabro ;  lamina  oblongo-elliptica  12-23  cm.  longa  4.5-11 
cm.  lata,  apice  subobtusa  atque  abrupte  breviter  acuminata, 

I  acumine  obtuso  anguste  triangulari  paullo  ultra  1  cm.  longo, 

basi  acuta,  supra  in  sicco  viridis  glabra,  costa  nervisque  promi- 
nulis,  subtus  multo  pallidior,  ad  costam  gracilem  prominentem 

sparse  breviter  adpresso-pilosula  aliter  glabra,  nervis  lateral- 
ibus  utroque  latere  ca.  18  tenerrimis  prominentibus  arcuatis 

angulo  lato  fere  recto  divergentibus  juxta  marginem  arcuato- 
conjunctis,  venulis  inconspicuis  laxe  reticulatis ;  inflorescentia 

terminalis  anguste  thyrsoideo-paniculata  erecta  4-5.5  cm. 
longe  pedunculata,  ca.  14  cm.  longa  atque  basi  8  cm.  lata,  laxe 
multiflora,  ramis  primariis  divaricatis  glabris  basi  bracteatis, 

r 
f 



[Vol.  25,  1938] 
840  ANNALS    OF    THE    MISSOURI   BOTANICAL    GARDEN 

floribus  cyinosis,  bracteis  oblongis  vel  lanceolatis  usque  4  mm. 
longis  acutis  vel  obtusis  ciliatis,  pedicellis  gracilibus  rectis 
glabris  usque  7  mm.  longis ;  f  ructus  juvenilis  subglobosus  basi 
rotundatus  3  mm.  longus  glaber,  sepalis  persistentibus  ovali- 
ovatis  viridibus  acutis  vel  acuminatis  usque  2  mm.  longis. — 
CHiRiQui :  valley  of  upper  Rio  Chiriqui  Viejo,  alt.  1,300-1,900 
m.,  July-Aug.,  1937,  Getie  &  Peggy  White  14  (Herb.  Field  Mu- 

seum, type;  Herb.  Missouri  Bot.  Garden,  isotype). 

** Stems  bright  purple;  fruit  light  green  with  dark  green 
stripes.  Growing  in  shade."  The  mature  fruits  doubtless 
are  substantially  larger  than  the  description  indicates.  The 
branches  are  hollow.  Like  most  Palicourea  species,  this  has 
no  outstanding  characters,  but  it  is  unlike  any  other  species 
known  from  Panama  or  adjacent  regions. 
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A 
Abacina,  550 
Aearosporaceae,  554 
Acid    reaction    of    pollen    granules    of 

Tradescantia,  460 
Actinodaphne,   400  j    angristifoliaj 

cMneTisis,  386,  414,  var.  ohlongifolia 
386,  414,  var.  rotundifolia,  385,  414 
cocfiiTwhinensis,     404 ;      conf  ertiflora 
400,    401 ;     confertifolia,    414,    416 
cupularis,  399,  405;   ferruginea,  407 
glauclna,    410 ;    Henryi,   407 ;    hong 
Icongensis,   414,   418;    Hookeri,    414 

sinensis,    406 
408 

404 
414 

lancifolia,    406,    var. 
Iiccomtei,  399,  413;  litseaefolia, 
magnlflora,  403;  obovata,  399, 
omeiensis,    411 ;    pedunculata, 

perlucida,   409;   pilosa,   404;    reticu- 
var.   Forrestii,   412,    var. 

var. 

385, 

cam- 

lata, 

411; 

412, 

glabra,    
412;     reticulata^     

413, 
omeiensis,     

411 ;      rotundi folia, 
414;    sesqulpedalis,    

409,    var, 
bodiana,     

409 ;     setchenensis, trichocarpa,  
402;  Tsaii,  408 

Additions,  corrections,  and  revisions  to 
the  *  *  Annotated  Catalogue  of  the 
Flowering  Plants  of   Missouri,"   775 

Adinandra  lasiopetala,  355 
Agalopisma,  622 
Alectoria,  598;   antarctica,  599,  600 
Algae  in  Marie  Byrd  Land,  467,  495, 

520 

Algal  components  of  lichens,  520,  735; 
of  Stereocaulon,  739,  741,  743,  750 

Alkali  reaction  of  microspore  granules 
of  Tradescantia,  460 

Allen,  Caroline  K.  Studies  in  the  Lau- 
raceae.  I.  Chinese  and  Indo-Chinese 

species  of  Litsea,  Neolitsea,  and  Ac- 
tinodaphne, 361 

Alonsoa,  438;  acutifolia,  453 ;  caulia- 
lata,  453 ;  incisif  olia,  453 ;  linearif  olia, 

453;  linearis,  453;  Mutisii,  453;  pro- 
cumbens,  453 

Alsine  chamaedrioSj  446 
Alsines  seu  Spergulae  dictae  species 

africanay  444 
Amaryllidaceae,  Panamanian,  824 

Amelanchier  canadensis  f.  nuda,  772 
Amphiloma,  622 
Anagallis  capensis,  446,  452;  foliis  sinu- 

atiSf  437;  purpurea^  446 
Anisophyllum   (sect.)   2,  10 
Anisophyllum,    2,    10 ;     cordaUtm^    62 ; 

multiforme f  45;  nodosum,  10;  Thymi- 
folium,  67;  virgatum,  59 

Antarctic  Expedition,  The  second  Byrd —Botany,  467 

Antarctica,    botanical    exploration    of, 
516,   517 

Antirrhinum,    435 
Anzia  sect.  Pannoparmelia,  586 
Apocynaceae:    Panamanian,    832; 

Studios   in  the.    VII.    An  evaluation 

of  the  genera  Plumeria  L.  and  Hima- 
tanthus  Willd.,  189 

Apothecial   characters   of   Stereocaulon, 
correlation  of,  with  cephalodial  types, 

746 
Ardisia  furfuracella,  832 

Argopsis,  734,  736 
Asclepiadaceae,  Panamanian,   833 
Aspidosperma,   194 
Audibertia   (sect.),   98 

Audihertia,   98;    capitata,    123;    Cleve- 
landii,    119;    deciirrcTis,    110;    Dorrii, 

136; 
125, 

131; 

125; 

spin- 

var. 

133 ;   grandiflora,   110 ;   humilis, 
ineana,   130,  var.  paehystacJiya, 
var,  pilosa,  133 ;  Mearnsii, 
nivea,  121;  p  achy  st  achy  a, 
Palmeri,  146;  polysta^hya,  140; 
ulosa,  113;  stachyoides,  112, 
revoluta,  117;  Vaseyi,  138 

Audit ertiella,  98;  argcntea,  131;  capU 
tata^  123;  Clevelandii,  119;  Dorrii, 
133;  grandiflora,  110;  humilis,  136; 
incana,  130 ;  nivea,  121 ;  Falmeri, 
146 ;  polystachya,  140 ;  stachyoides^ 
113;   Vaseyi,  138 

B 
Baeomyces,   734 
Baker,    Gladys    E.,    Carroll    W.    Dodge 

and.  The  second  Byrd  Antarctic  Ex- 
pedition— Botany.  II,  Lichens  and 

lichen  parasites,  515 

Ann,  Mo.  Bot.  Gaed.,  Vol.  25,  1938. (841) 
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Barbula  Byrdil,  719,  720 
Bartram,  Edwin  B.    The  second  Byrd 

Antarctic    Expedition — Botany,     III. 
Mosses,  719 

Bof^onia  Allenli,  830 
Begoniaceae,    PaJianianian,    determined 
by  P.  C.  Standley,  830 

Bcmoin  fruticosum,  399 ;  Levinei,  423 ; 
ohovatum,     367 ;      puicrulum,     370 ; 
sctchncnms,  411 

Bcrengeria,  655 
Biatorella  arachnoldea,  555,  680 
Biatoridhim,  554 
Birds,   relation   of,   to   Antarctic   plant 

life,  485,  501,  502,  504 
Blastenia,  611;  grisea,  613, 

subg.   Froiohlasteniay  605; 
612,    694 

Blasteniaceae,  604 
Botrytis,  522,  712 
Bryaccae,  723 
Bryum      (ArgyroLryuin)      antarcticum, 

719,   724;    austropoJare,   724;    Siplei, 
723 

Buclicnavia  capitata,  831 

Buollia,  631;  albida,  654,  708;  albora- 
dians,   647,    700,   702;   bninnescens, 
646,  700;  sect.  Caiocarpus,  551; 
chrysea,  042,  700;  dendritica,  651, 
706,  708;  flavoplana,  640,  698,  718; 
floccosa,  650,  70S,  704;  frigida,  653, 
709,  718;  grisea,  639,  706;  muscicola, 
643,  706;  olivaceobrunnea,  636,  704; 

08; 

680 y  694; 
succinea, 

pallida,  638,  700;  Russellii,  649, 
Siplel,   635,  708,   710;  stellata, 
698,  700 

/ 

644, 

Buelliaceae,  521^  631 
Burnianniacoae,     Panamanian, 

deter- 
mined by  P.  P.  Jonker,  825 

Byrd  Antarctic  Expedition,  The  second 
■Botany.  I.   Ecology  and  geographi- 

cal distribution,  467;  IL   Lichens  and 
lichea   parasites,    515 ;    III.    Mosses, 
719 

C 

Cacalia    arhorca,    798 ;    pulchella,    816 ; 
tereti folia,  819 

Californian   Salvias,   The,  95 
Callopisma,  619 

Calophwa,  619;  athallina,  621;  auranti- 
aca,    622;    cinericola,    622;    cirro- 
chrooidcSy    626;     inordinata,    626; 
Joannav,  626;    luccns,  627;    suhlohu- 
lata,  627 

Candelariella,     580;     albovirens,     582, 
684,  686;  chrysea,  580,  686 

Carbohydrates,  tests  for,  in  microspore 
granules    of   Tradescantia,   458 

Cardamine  bulbosa  f.  fontlnalis,  771 

Carya     Buckleyi     var,     arkansana     f, 
glabra,  770 

**  Catalogue,  Annotated,  of  the  Flower- 

ing Plants  of  Missouri,  *'  Additions, 
corrections,  and  revisions  to  the,  775 

Catillaria,  543;  arachnoldea,  549,  672, 
718 ;  cremea,  544,  672 ;  floccosa,  545, 

672;    granulosa,    547,    674;    incon- 
spicua,  548,  674 

Catocarpon,  551 
Catocarpus,  551 

Cephalodia  of  Stereocaulon:  historical 
review  of,  729;  illustrating  their 
varied  gross  morphology,  764;  origin 
and  development  of,  738,  766,  768; 

physiological  significance  of,  737 ; 
The  taxonomic  importance  and  phylo- 
genetic  significance  of  the,  729;  types 
of,  737,  745,  correlation  of  apothecial 
characters  with,  746,  of  vegetative 
characters  with,  748,  of  geographical 
distribution  with,  758,  botryose,  741, 
scrobiculate,  742,  spherical,  739 

Chamacsyce,  2;  atrococca,  42;  Cdas- 
troides,  24;  Clusiaefolia,  10;  Dcgen- 
eri,  62 ;  f estiva,  61 ;  Foriesii,  12 ; 
halcmanui,  23;  nUlehrandii,  56,  var. 
waimanoana,  58;  HooTceri,  59;  Hyper- 
icifolia,  66;  lorifoUa,  33;  multiformis, 
45;  olowahmna,  40;  Femyi,  15; 
BocMi,  14;  Skottsbergii,  54 

Chemical  studies,  Optical  and,  on  tlic 

granules  in  microspores  of  Trades- 
cantia, 455,  458 

Chester  Jits.,  geology  and  plant  life  of, 
493,  514 

Chinese  and  Indo-Cliinese  species  of 
Litsea,  Neolitsea,  and  Actinodaphne, 

361 
Chiococca  phaenostemon,  838 
Chloropliyceae,    520,    751 
Cladonia,  734,  745 

Cladoniaceae,  phylogenetic  relation- 
ships in,  733,  735 

Claude  Swanson  Mts.,  487,  506 
Cleyera,  299,  300 
Cogswellia,   225,    228;    alata,   287;    al- 

tensis,  288;  araMgua,  247;  angustata, 
268 ;    anomalOf    285 ;    argensis,    263 ; 
artemisiarum,  264;  Austin-ae,  257;  hi- 

cdlor,  246 ;  Brandegci,  290 ;  'breed- arum,  287 ;  hrevifolia^  286 ;  Canhyi, 
244;  caruifolia,  252,  var.  patens,  250, 

Vaseyi,  251 ;  Chandleri,  250 ; 
drcumdata,  249 ;  concinna,  276 ; 
Ccmgdoni,  266;  Cottami,  277;  Cotis, 
247;  CiisicUi,  287;  dasycarpa,  262; 
daucifolia,      260 ;      decipiens,      255 ; 



1938] 

INDEX 
843 

r 

f 

! 

Donnelliiy  271;  duchesnensis,  292; 

Eastwoodaey  275;  elliptica,  265;  /ari- 
7105a,  242;  -flava,  264;  foenieulacea, 
259 ;  fragranSf  271 ;  Geyeri,  243 ; 

gigantea,  285;  Gormanij  240,  f,  pwr- 
pwrea,  241;  Gra2/t,  270;  FaMu,  279; 
Hassei,  236;  Hendersoni,  244; 
HowelUi,  237;  insularis,  239;  Jaredi, 
262;  Jonesiif  258;  juniperin<i,  259; 

laevigata,  288;  lapidosa,  292;  Za^i- 
/oKa,  291;  Leibergii,  279;  Lemmoniy 
292 ;  leptocarpa,  246 ;  leptophylla, 
283;  lumda,  236;  MacBoiigali,  258; 

macrocarpa,  264,  279,  var.  artemisi- 
arum,  264;  marginata,  253;  Martin- 
dalei,  280,  var.  angustata,  268;  wt<?- 
rocarpa,  279 ;  millefolia,  270,  var. 

depauperata,  270;  minima,  273;  wo- 
havensis,  263;  montana,  248;  nei;a<J- 
eTZ^i*?,  254,  var.  cup^ulata,  254,  var 
Parishii,  255,  Tar.  pseudorientalis 
255;  nudicaulis,  291;  Nuttallii,  278 
var,  alpina,  279;  oregana,  273;  orzeTi 
*aZ{5,  261;  orogenioides,  242;  pallida 

ParisMi,     255;     Parryi,     277 
Piperi,   241;    p?a?i/ 

latilohum, 287 

239; 

parvifolia,   
238 ; 

283;    platyphylla,  291;   PZwm 
carpa, 

wero^,    256 ;    rigida,    240 ; 
Sandhergii,    266;    s<?atra,    275 

286; 

serpentina,  271;  simplex,  283;   simw 
Zan^,    264 ;    Sonnei,    257 ;    Sulcsdorfii 
289;    tomenfosa,   263;    Torreyi,    267. 

.    triternuta,    284,    var,    aZata,    287,    f 
lancifolia,    285,    var.    rohustior,    286 
utriculata,   250,  var.  papiUata,   251 
vaginata,   249;    Vaseyi,   251;    villosay 
259;   Watsoni,  245 

Collemiaceae,  520 
Combretaceae,  Pananianiau,  determined 

by  P.  C.  Standley,  831 
Coniocarpineae^   736 
Conopbolis  americana,  836;  mexicana, 

555,  836;  panamensis,  835,  555 
Contributions  toward  a  flora  of  Panama. 

II.  Miscellaneous  collections  during 
1936-1938,  823 

Corrections  to  the  ̂   ̂  Annotated  Cata- 

logue of  the  Flowering  Plants  of  Mis- 
souri,'' 775 

Cranichis  muscosa,  825 
Crinuni    darienensis,    824;    crubescens, 

825 
Culcitium  magellaiiicum,  809 
Cyclocarpineae,  733 
Cycnoches  chlorochilon,  825 
Cylicodaphne  longipes,  379 
Cymopterus  duchesnensis,  292;  longipes, 

292;  Newberryi,  292 
Cynomarathrum,    228;     dlpinum,     279 ; 

281 282 

Brandegei,     290 ; 
EastwoodaCy     275 ; 

Macbridei,    292 ;    megarrhizv/m, 
Nuttallii,  278;  Parryi,  277;  scahrum, 

275 D 

DapTinidium  elongatum,  390 ;  lancifol- 
ium,  406 

Dia^cia,  436,  438,  446;  Bergiana,  436, 
437,  438;  diffusa,  435,  436,  437,  453; 
elongata,  453;  macrophylla,  437,  440, 

453;  woti^aTWi,  446;  Scullyi,  446;  wru- 
lahiata,  453 

Diastase,  effect  of,  on  microspore  gran- 
ules of  Tradescantia,  459 

Dictyorinis,  655 
Didymodon  glaciale,  719 
Bimelaena,  655 
Diospyros  cerasifolia,  326;  scrrata,  321 

Diphaeis,  550 
Diphanis,  550 
Diplonaevia  Parmeliae,  661,  7i-^ 

Dodge,  Carroll  W.  and  Gladys  E.  Baker. 
The  Second  Byrd  Antarctic  Expedition 
— Botany.  II.  Lichens  and  lichen 

parasites,  515 Douglasiana,  101 

Dryopteris    Hostmanni,    824;    Lindigii, 

824 
Durham  Point,  plant  life  of,  496 

E 

Echinosphace  (subsect,),  100 
Ecliinospliace  (sect.),  100 
Echites  turbinata,  833 

Ecology  and  geographical  distribution 
of  the  Antarctic  flora,  467 

Edsel  Ford  ranges  of  Marie  Byrd  Land, 
468 ;  chemical  analyses  of  some  of  the 
igneous  mountains  in,  474;  general 
view  of,  504 ;  temperature  of,  480 

Elaphoglossum  siliquoides,   824 
Enzyme  reactions  of  pollen  granules  of 

Tradescantia,  459 

Epling,  Carl.    The  Californian   Salvias. 
A  review  of  Salvia,  section  Audibertia, 
95 

Eueurya   (sect.),  299,  306 
Eulophus    amhiguus,    246 ; 

284 

triternatxiSj 

Euphorbia  L.,  Revision  of  the  Hawai- ian species  of,  1 

Euphorbia,  5 ;  Arnottiana,  59 ;  atro- 
cocca,  42,  var.  kilauoana,  44,  var.  ko- 
keeana,  44;  bifida,  66;  Celastroides, 
24,  var,  amplectcns,  36,  88,  var. 
halawana,  31,  84,  f.  kahanana,  31,  var. 
hanapepensis,  35,  86,  var.  haupuana, 
29,  var.  Humbertii,  32,  var.  kaenana, 

I 
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28,  S2^  var.  kealianaj  30,  var.  kohali- 
ana,  30,  var,  lorifolia,  33,  var.  maui- 
ensis,  38,  var.  moomomiana,  27,  80^ 
var.  nematopoda,  33,  var.  niuensis,  36, 
var.  saxicola,  32,  var.  Stokesii,  2G, 
var.  waikoluonsis,  29 ;  Celastroidcs, 
35;  Clusiaefolia,  10;  Clusiaefolia  var. 
grandifolia,  13  j  cordata,  62 ;  cori- 
ariaefolia,  59;  cyathophora,  72;  De- 
poncri,  62,  var.  molokaiensis,  64,  94; 
festiva,  61;  Forbosii,  12;  gcniculata, 
72;    haleinanui,  23,  7S ;  heterophylla, 
70,  var,  cyathophora,  72;  heterophylla 
var,  gemtina,  70;  Hillebrandii,  56, 
var.  palikeana,  58,  var,  waimanoana, 
58;  hirta,  64;  Hookcri,  59,  var.  in- 
tegrifolia,  61;  Hypericifolia,  66;  lori- 
folia,  33,  36,  39,  var.  gracilis,  41; 
multiformis,  45,  var.  haleakalana, 
49,  var.  kaalana,  52,  var.  kapulei- 
ensis,  50,  var.  manoana,  50,  var.  mic- 
rophylla,  47,  var.  perdita,  53,  var. 
sparsiflora,  51,  var.  tomentella,  52, 
90;  mnliiforml^y  47,  50,  var,  a,  47, 
var,  CelastroideSf  24,  var.  lorifolia, 
33,  var.  tenuior,  47;  myrtifolia,  59; 
oahue'ii^s,  32 ;  olowaluana,  40,  var. 
gracilis,  41;  palustris,  51;  Peplus,  73; 
pilulifera,  64;  prostrata,  68;  Eemyi, 
15,  var.  liaiialoiensis,  23,  var.  kahili- 
ana  (kalihiana),  19,  var.  kauaiensia, 
22,  var,  leptopoda,  18,  var,  Lydgatei, 
18,  var.  molesta,  19,  76,  var.  oloke- 
lonsis,  20,  var.  pteropoda,  17,  var. 
wahiawana,  19,  var,  waimeana,  17, 
var.  Wilkcsii,  21;  Bcmyi,  15,  var.  a, 
15,  var.  /3,  21;  riwlaris,  33;  Eockii, 
13;  Skottabergii,  54,  var.  audens,  55, 
var.  kalaoloana,  55,  92,  var.  Vaccini- 
oides,  56;  sparsiflora,  51;  Stolccsii, 
26;  Thymifolia,  67 

Eurhi2ovarponj  551 
Eurya  subgcn.  Euryodea  and  Peutcurya, 

299 
Eurya,  299,  306;  acuminata,  321,  var. 

Groffli,  325;  acuminata  var.  eiiprista, 
322,  var,  monticoJaj  323,  var.  multi- 
flora,  322,  325;  acuminatissimaj  328; 
albiflora,  346;  alb  o -punctata,  353; 
amplexicaulis,  338;  aniplexifolia,  306; 
anceps,  310;  angulosa,  353;  angusti- 
folia,  321,  322 ;  arbutifolia,  353 ; 
ari^anensis,  323;  aurcscens,  309;  au- 
riculata,  338;  Benthaminna,  353;  hi- 
faria,  321 ;  Blumeana,  321 ;  holivi- 
ensis,  354;  Bolleana,  354;  boninensis, 
351;  buxifolia,  338;  calophylla,  354; 
candicans,  354 ;  castaneif olia,  351 ; 
Cavaleriei,  354;  cerasifolla,  326;  cer- 

nua,  354;  ceylanica,  320;  chincnsis, 
319 ;  chincnsis,  316 ;  ciliata,  331 ; 
clandcstina,  322,  var.  minor,  322; 
coneocarpa,  342 ;  eonfinis,  322,  var. 
fusca,  322;   conocarpa,  354;   eordata, 
354;  coriaeea,  340;  crenatifolia,  332; 
crispa,  335;  cuueata,  317,  var.  glabra, 
318 ;  disticha,  327 ;  distichopliylla, 
330,  var.  Henryl,  330;  Domhcyana, 
354;  Elcmani,  354;  emarginata,  316, 
var.  micropliylla,  317;  EsquiroUi,  354, 
389;  euprista,  321,  var.  heteroidea, 
322;  Fangii,  318;  fasciculata,  310; 
fermginea,  354;  flava,  338;  Fried- 
richsihaliana,  354;  glaberrima,  334; 
glaierrima  var,  acuminata,  323;  gla- 

bra, 342;  glandulosa,  315;  gnaphalo- 
carpa,  332;  grandis,  351;  Green- 
manlana,  344 ;  Grisebaehii,  354 ; 
Groffli,  325;  guatemalensis,  354;  gui- 
anensis,  354;  Handeliana,  309;  Ha^ 
scltii  310;  Hayatai,  334;  Hellwigii, 
345;  Benryi,  330;  Hintoni,  354;  7iir- 
sutula,  322;  hortcnsis,  335;  inaequi- 
folia,  354;  inacquilatera,  354; 
Jacquemartii,  336;  japonica,  335,  var. 
microphylla,  337;  japonica  var.  acum- 

inata, 322,  var.  aurcscens,  314,  var. 
chincnsis,  320,  var.  coneocarpa,  343, 
var.    horten^is,    335,    var.    montana, 
335,  var.  multiflora,  336,  var.  nitida, 
311,  var.  parvifoli^,  319,  var.  phyllan- 
thoides,  322,  var.  pumila,  337,  var. 
pusiUa,    335,    var.    Thunbergii,    311, 
336,  343,  var,  uniflora,  335,  var.  ya- 
7cushime7isiSf  353;  Karsteniamn,  354; 
ladronica,  311;  lanata,  354;  land- 
folia,  354;  lasiopetala,  354;  latifolia, 
336;  Lehmannii,  354;  leptantha,  349; 

leptophylla,  332;  littoralis,  316;  lon- 
gipes,  355;  Loquaiana,  326;  lucida^ 
321;  Macartneyi,  306,  var.  hainanen- 
sis,  307;  Tnacrophylla,  355;  Matsndai, 
323;  melzophylla,  348;  memhranacca, 
322 ;  Merrilliana,  347 ;  mcxicana, 
355 ;  microphylla,  337 ;  mon-soTiensis , 
355;  montana,  335;  multiflora,  321; 
muricata,  352;  myrtifolia,  310,  var. 
anceps,  311,  var.  Hasseltii,  311,  var. 
polymorpha,  310,  var.  vircTis,  311; 
myrtilloidcs,  355 ;  Nimanimae,  355 ; 
nitida,  310,  var.  auresceus,  314 ; 
nitida,  355,  var.  strigillosa,  323 ; 
obliquifolia,  315;  obovata,  343,  var. 
slnaboengensis,  344 ;  obovata  var. 
elliptica,  343;  oreogcna,  346;  osimen- 
sis,  352;  oxysepala,  350;  pachyphylla, 
340 ;  pachyrachis,  340 ;  poloAiensis, 
311 ;     panamensis,     829 ;     parvifolia, 
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322,' 

350; IT.  'brevifoUa,  322;  phyllopoda^ 
Pickeringii,     340 ;     polyneura, 

ponapeTisiSy   311 ;    pumila,  337 ; 

X,  336;  rapensiSy  352;  Behderi- 
J49;   renffechiensis,  337;   reticn- 

subintegrifoliay 

Eox- 

iju/;    ponapeiuna,    i 
pusilla,  336;  raper 
ana,  349;  rengechi 
lata,    343,    355,    v« 
ana,  349;   rengechiensis,  337;   i 
lata,    343,    355,    var,    subintegr 
355;  Eichii,  341;  Eoemeri,  344; 
mensis,     355 ;     rosirata,     322 ; 
"hoirnhii    .^10*   rTrnVviiPTisiH    353; 

  7   7   9    J 

mensis,     355 ;     rosirata, 
hurghii,  310;  rynkyiiensis, 
folia,     322 ;     sanguinea, 
manniana,     355 ;     sericea, 
chrysophylla,  355;   serrata 

Hrrna,    322,   var,   rrwm'bran 

341; 
355, 

322, 

salici- var, 

350 ;  timorensis,  353 ;  trichocarpa, 
328;  triehogyna,  328;  tristyla,  342; 

uniflora,  335;  vaccinioides,  355;  velu- 
tina,  329;  verrucosa,  355;  virens,  311, 
Tar.  elUptica,  311 ;  vitiensis,  341 ; 
Wallichianu,  322,  326;  Wawrai,  355; 
Weissiae,  315;  Wightiana,  310; 

Wrayi,  323 ;  yaeyamensis,  333 ;  ya- 
kushimensis,  353 ;  Yungasiae,  355 ; 

zigzag,  334;  Zollingeri,  310 
:uryodes   (subgen.),  299,  300, 
T  _J_  ^^  ̂ ^  f^  V   ■  *  rt  rt  rt 

insula 
Zido,  239;  pai 

Ten.),  299,  300,  301,  306 

;  Ha^sei,  236;  Howellii 
Sj  239;  lucida,  235;  paZ- 
■rvi folia,  238 

F 

Ferula  caruifolia,  252;  farinosa,  242; 
foeniculaeea,  259;  macrocarpa,  264; 
nudicaulis,  290;  Nuttallii,  291;  parvi- 
folia,  238;  pubescens,  256 

Frangipani,  204 
Frangipanier,  204 

Freziera,  299,  300;  angulosa,  353;  ar- 
butifolia,  353;  boliviensis,  354;  Bol- 
leana,  354;  calophylla,  354;  can- 
dicans,  354;  cernua,  354;  conocarpa, 
354;  cordata,  354;  Dombeyana,  354; 
Ekmanl,  354;  ferruginea,  354;  Tried- 
richsthaJiana,  354;  Grisebachii,  354; 
guatemalensis,  354;  guianensis,  354; 
Hieronyma,  355;  inaequalifolla,  354; 
inaequilatera,  354;  integrifolia,  353; 

Karsteniana,  354;  lanata,  354;  lanci- 
folia,  354;  Lehmannil,  354;  longipes, 
355 ;  macrophylla,  355 ;  mexicana, 
355;  monsonensls,  355;  Nimanimae^ 

355;  reticulata,  355,  var.  subintegri- 
folia,  355;  roraimensis,  355;  See- 
manniana,  355;  sericea,  355,  var, 
chrysophylla,  355;  spathulifolia,  355; 
suberosa,  355;  subintegrifolia,  355; 
temstroemloides,  355 ;  vaccinloides, 
355;   verrucosa,   355;   Wawrai,   355; 
Yungasiae,  355 

Fungal  components  of  lichens,  521,  735 

G 

Gametophyte  of  Tradescantia,  granules 
in,  455 

Garland  Hershey  Ridge,  plant  life  on, 
486 

Gasparrinia,  622;   cirrochrooides,  626; 
inordinata,    626 ;    Joannae,    626 ;    lu- 
cens,  626;  Slplei,  624,  696,  698,  718; 
sublobulata,  627 

Geeria  angustifolia,  321;   glalra,   342; 
ohovata,   343;    serrata,   321;    serrata 
sericea,  321 

Geograpliical   distribution   of   the    Ant- arctic flora,  467 

Geology  of  Marie  Byrd  Land,  472 
Gloeocapsa,  741,   742,  751 
Glossodium,   734 
Gomphillus,   734 
Gonidia,    cephalodial,    in    Stereocaulon, 

specificity  of,  750;   variation  of,  752 
Gonzalagunia  panamensis,  837;  rosea, 

836 

Graham  Land,  explorations  in,  468,  503, 

515 Grant,  Adele  Lewis.    A  monograph  of 
the  genus  Hemimcris,  435 

Granules  in  microspores  of  Tradescan- 
tia.  Optical  and  chemical  studies  on 
the,  455,  466 

Graphidineae,  736 
Greeneostachys  (subsect.),  109 
Greenman,  Jesse  More,  portrait  of,  1; 

dedication  of  number  of  Annals  in 
of 

honor  of  birthday  of,  1;   Studies 

South  American  Senecios — II,  795 
Grimmia  Antarctici,  719,  721,  var.  per- 

compacta,  723,  var.  pillfera,  722 
Grimmiaceae,  721 

Guettarda    chirlquensis,     838;     crispi- 
flora,  839 

Gymnoderma,  734 
Gymnosiphon  suaveolens,  825 
Gynandra^  299 

H 

Haines  Mountains,  geology  and  plant 
life  of,  486,  487,  S06,  SOS 

Hawaiian  species  of  Euphorbia  L.,  Re- vision of  the,  1 
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Hominicris,  A  monograpli  of  the  genus, 435 

Hemimeris,  435,  441 ;  acutifolia,  453 ; 
als'lnoidcs,  44C;  bonac-speif  435,  436, 
452;  eaulialata,  453;  centrodcSj  439, 
440,  450;  coccinea,  453;  diffiu^a,  438, 
453;  elegans,  453;  gracilis,  439,  440, 
451,    452;    hirsuta,    453;    incisifolia, 
453;    intcrmediaf   453;    latipes,   446; 
Unearifolia,   453;    macrophyUa,   453; 
molilalia,  436,  437,  439,  446,  447,  var. 
pachyceras,  440,  449;    montana  var. 
latiprs,  446;  Mutisii,  453;  nana,  450; 
paeiiyccras,     449 ;      parviflora,     453 ; 
peduvmtlaris,  453;   procumhens,  453; 
sabulosa,  436,  437,  439,  443,  -^44;  5^5- 
silifoUa,  446;   ̂ tnimfa,  446;   unilabi- 
nia,  453;  urticifoliaj  453 

Heteromyces,  734 
Hexanihus  iimbellatus,  396 
Himatajithus  Willd.,   An  evaluation   of 

the  genera  Plumeria  L.  and,  189 
Hiinatanthus,  190,  192;  articulata,  196, 

221,  222,  223;  attenuata,  197,  222; 
bracteata,  200,  222,  223;  lancifolia, 

200,  222;  o"bovata,  201,  222,  223, 224,  var.  puberula,  201,  222,  223,  var. 
typiea,  201;  phagedaenica,  199,  221, 
222,  223;  rigida,  193,  196;  Sucuuba, 
198,   222,  223 

nornii8oiuni  sp.,  496,  521,  71S 
Huea,  617;  cerussata,  618;  coralligera, 

618;  flava,  618,  696 
Hybridization,  evidences  of,  in  the  genus 

Plumeria,  217 
Hybrids   in  Salvia,   143 

I 

Ilex  crenata  luzonlea,  355;  emarginata, 
316 

Imhricaria,  5S9 
lozostc  chincnsis,  386,  var.  rotundifolia, 

385 ;  lancifolia,  406 ;  pedunculaia, 
414;  rotundifolia,  385,  var.  oblongi- 
folia,  386 

Ixora  floribunda,  838 

J 

Jepsonia  (subsect.),  118 
Johnson,    George    Thomas.     The    taxo- 

noniic    importance    and    phylogenetic 
siguificanc©     of    the     cephalodia    of 
Sfereocaulon,  729;  Francis  0.  Schmitt 
and.  Optica]  and  chemical  studies  on 
the  granules  in  microspores  of  Trad- 
©wantla,  455 

Jonker,  F.  P.,  Panamanian  Burinanni- 
amae  determined  by,  825 

K 

Killip,  Ellsworth  P.,  Panamanian  Pas- 
sifloraceae  determined  by,  830 

King  Edward  VII  Land  and  north- 
western Marie  Byrd   Land,   map   of, 

475;  lichens  of,  500,  515;  mosses  of, 

719 
Kobuski,  Clarence  E.  Studies  in  The- 

aceae.  III.  Eurya  subgenera  Eury- 
odes  and  Penteurya,  299 

Kuttlingeria,  614;  rufa,  615,  694,  718; 
rutilans,  616,  694,  696 

L 

Lauraceae,  Studios  in  the.  I.  Chinese 
and  Indo-Chinese  species  of  Litaea, 
Neolitsea,  and  Actinodaphne,  361 

Lavnu<t  Cubehaj  368;  obovata,  405;  pi- 
losa,  404;  rotuTidifolia,  385 

Lccania,  583 

Locanora,  568,  736;  carbonacea,  576, 
6S0 ;  chrysolnica  var.  melanoph- 
thalma  f.  exsulans,  570;  cinericola, 
622;  elegans  f,  luccns,  626;  exsulans, 
570;  fuscobrunnea,  577,  6S4 ;  griseo- 
marginata,  572,  682 ;  inordinata, 
626 ;  Joannae,  626;  lilacina,  574, 
682;  lilacinofusca,  575,  684;  ru- 
bina  var.  melanophthahna  f.  cxsulam, 
570;  subg.  Einodina,  655;  Siplei, 
571,     682,     714;     sublobulata, 
subolivacea,  578,  684 

Leibergia,  228;  orogcnioidrs,  242 
Lecanoracoae,  567 
Lecidea 

627; 

664; 618; 
537, 

530, 

670; 

528,    736;    Blackbunil,    540, 
670;  Byrdii,  536,  668;  cancrlformls. 
539,    670,   714,   capsulata,   533, 
cerussata,      618 ;      coralligera, 
Coreyi,  534,  668;  ecorticata, 
668;  Painei,  542,  670;  Siplei, 
666,  714;  Stancliffii,  538,  668, 
Wadei,  532,  666 

Lecidoaccae,  527 
Leptotaenia  salmoniflora,  292 
Lirhrn  aurantiacus,  622;  subg.  Fhyscia, 

660 
Liclicn  Peak,  geology  and  plant  life  of, 486,  487 

Lichens,  515,  729;  algal  symbionts,  520, 
735;  bacterial  symbionts,  522;  cepha- 

lodia of,  729;  cortex,  519;  fungal 
symbionts,  521,  735;  light  relations, 
477;  lower  cortex,  520;  medulla,  519; 
reproduction  of,  521;  water  relations, 
485;  wind  relations,  483;  and  lichen 
parasites  of  the  Second  Byrd  Ant- 

arctic Expedition,  467,  497,  515 
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Lindera  communis,  399 ;  EsquiroUi, 
369;  fruticosa,  399;  megaphylla  f. 
touyunensis,  400;  obovata,  367;  Play^ 
falrll,  400,  431;  populifolia,  367; 
puberula,  370 ;  setchunensis,  411 ; 
subcaudata,  431 

Lipoids,  tests  for,  in  microspore  gran- 
ules of  Tradescantia,  458 

Litsea,  362 ;  acutivena,  389 ;  amara, 
396;  aurata,  398,  422;  auriculata, 
366;  Ealansae,  396;  baviensis,  376, 
var.  szemaois,  377;  haviensis  var. 
venulosa,  378;  brevipetiolata,  373, 
374;  hrideliifolia,  385;  cambodiana, 
383,  var  longiracemosa,  383,  var. 
multiracemosa,  383;  Cavaleriei,  398; 
Chaff anjoni,  398;  chartacea,  377,  var. 
subtriplinervis,  378 ;  Chenii,  372 ; 
cJiinensis,  386;  Clmnii,  372;  citrata, 
368;  Clemensii,  376;  con ferti folia, 
399;  416;  consimilis,  399,  426;  core- 
ana,  399;  Cubeba,  368;  cupularis,  399, 
405 ;  Dunniana,  391,  431 ;  Eber- 
hardtii,  378,  var.  subtriplinervis,  378; 
eloiigata,  390,  var.  cuneifolia,  391; 
EsquiroUi,  389,  399 ;  eugenioides, 
380;  euosma,  368;  Faberi,  390;  Fa- 
beri  var.  ganchouen^is,  389;  firma 
austrannamensis,  387;  Forrestii,  369; 
fruticosa,  399;  Garrettii,  388,  var. 
longistaminata,  388 ;  glauca,  399, 
421;  glutinosa,  384,  var.  brideliifolia, 
385;  gracilipes,  399,  419;  grandifolia, 
375;    Greenmaniana,    394;    Griffithii 
annamensis,  375;  Helferi  laosensis, 
379;  hexantha,  396;  honghoensis,  375; 
hupehana,  391;  hupeharui  var.  longi- 
folia,  399,  413;  ichangensis,  371;  iteo- 
daplme,  391,  f.  chinensis,  393;  Ko- 
buskiana,  354,  389,  431;  lancifolia, 
395,  var,  pedicellata,  396;  lancifolia, 
406;  lancilimba,  379;  laxiflora,  399; 
Liyuyingi,  380;  longipes,  379;  longe- 
petiolata,  367;  Maclurei,  376;  Mairei, 
399 ;  mehongcnsis,  392 ;  mollif  olia, 
367;  mollif  olia  var.  glabrata,  369; 
mollis,  367,  var.  glabrata,  369;  mono- 
petala,  387;  moupinensis,  370;  multi- 
umbellata,  373,  f.  annamensis,  373; 
myricopsis,  399;  obovata,  399,  405; 
Panamonja,  380;  Pierrei,  382,  var. 
grandifolia,  382,  var.  lobata,  382; 
Pierrei  var.  ssemaols,  377;  Playfairii, 
400;  polyantha,  387,  397,  f.  glabra, 
398 ;  populifolia,  367 ;  pseudoelon- 
gata,  384;  pulchella,  400,  427;  pun- 
gens,  371;  Rehderiana,  381;  rotundi- 
folia,  385,  414,  var.  oblongifolia, 
386,    414;    rubescens,    372,   var.   ton- 

kinensia,  373,  var.  yunnanensis,  372; 
salicifolia,  397,  f.  attenuata,  397,  f. 
glabra,  398 ;  Sebifera,  384,  var. 
brachyphylla,  385;  sericea,  369; 
shwelien^is,  400,  401;   Thorelii,  384; 

umbellata,     396 ; touyunensis,    400 ; 
umbrosa,     400,     426; tindulati  folia, 

400,  417;  Vang,  382,  var.  grandifolia, 
382,  var.  lobata,  382;  variabilis,  393, 

var.  oblonga,  393;  variabilis  var.  to%- 
Icinensis,  393;  Veitchiana,  370;  verti- 
cillata,  373,  f.  annamensis,  373,  var. 

brevipes,     374,    var.    brevipetiolata, 
374;  viridis,  391,  var.  Clemensii,  391; 
wcnshanensis,     375 ;     Wilsonii,     388 ; 
wushanica,  400,  419;   zeylanica,  400, 
427,  var.  chinensis,  400,  427 

Little  America,  467 

Lobaria    amplissima,    731 ;     herbaceae, 
731;  linita,  731;  oregana,  731 

Lomatia,  225,  226 
Lomatium,  A  revision  of  the  genus,  225 
Lomatium,  228;  alatum,  253,  287,  var 

purpurcum,  254;  alpinum,  279;  am 

biguum,  246 ;  ambiguum  var.  lepto 
carpum,  246;  angustatum,  268,  var 
flavum,  269;  anomalum,  285;  argense 

263 ;  artemisiarum,  264 ;  athamant 
oides,  259 ;  Austinae,  257 ;  bicolor 

246 ;  Brandegei,  290 ;  brevifolium 

250;  Canbyi,  244;  caruifolium,  252 
var,  denticulatum,  253,  var.  margin 
atum,  253,  var.  purpureum,  254 
caruifolium  var.  erythropodum,  252 
var.  solanense,  252;  Chandleri,  250 

ciliolatum,  276 ;  circumdatum,  249 
concinnum,  276;  Congdoni,  2G6 

Cous,  247;  Cusickii,  287;  dasycarpum 
262;  dasycarpum  var.  decorum,  262 
var.  medium,  262;  daucifolium,  225 

260;  Donnellii,  271;  Eastwoodae,  275 
ellipticwm,  265;  Engelmannii,  268 

farinosum,  242;  flavum,  264;  foenicu- 
laceum,  225,  259;  Geyeri,  243;  gigan- 
teum,  285;  Gorniani,  240,  f.  purpu- 

reum, 241;  Grayi,  270,  var.  depauper- 
atum,  270;  Greenmanil,  274;  Hallii, 
279;  Hendersonii,  244;  Howellii,  237; 

insulare,  239;  JoTiesii,  258;   juniperi- 
laevigatum,  288 ;  lapi- 

dosnm,  292;  latilobum,  281;  Lei- 

bergii,  279;  Lemmoni,  292;  leptocar- 
pum,  245;  lucidum,  235;  lucidum  var. 

repostum,  237;  MacDougali,  258;  mac- 
rocarpum,  264,  var,  ellipticum,  265; 
macrocarpum  var.  artemisiarum,  264, 

var.  Douglasii,  264,  var,  semivittatum, 
marginatum,    253,   var.    purpu- 

Martindalei,    280,    var. 

num,    259; 

264; 

reum 

254; 

! 
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angustatum,  2G8;  megarrhizum,  282; 
microcarp^nn,  279;  miUefoIium,  270; 
minimuin,  273;  mohavense,  263;  ninn- 
tanum,  248;  Nelaonianum,  272;  neva- 
dense,  254,  var.  Parishii,  255,  var. 
pseudorientalis,  255 ;  nevadcnse  var. 
cupulatum,  254,  var.  holoptcrum,  255; 
nudicaule,  290;  nudicaule  var.  pvber- 
ulum,  285;  Nuttallii,  278,  var.  al- 
pinuin,  279;  oroganum,  273;  orien- 
tale,  225,  261;  orogenloides,  242; 
Parishii,  255;  Parrjd,  277;  parvifol- 
ium,  238,  var.  pallidum,  239;  Piperi, 
241;  plat y car pum,  283;  platyphyllwm, 
291;  Plummerae,  256,  var.  Austinae, 
257,  var.  Helleri,  257,  var.  Sonnei, 
257;  piibcscens,  259;  purpurevm, 
248;  repostum,  237;  rigidiim,  239; 
rohustius,  286 ;  Sandbergii,  266 ; 
scabrum,  275;  semisep%ltum,  258; 
serpentlniim,  271;  simplex,  282,  var, 
leptophyllum,  283;  Sonnei,  257;  Suks- 
dorfii,  289,  var,  Thompsonii,  289; 
tomentosum,  263;  Torreyi,  267;  tri- 
ternatum,  284,  var.  alatum,  287,  var. 

anomalum,  285,  var.  "brevlfoliuin, 
286,  var.  macrocarpum,  286;  utricu- 
latum,  250,  var.  papillatum,  251; 
utriculatum  var.  anthemifoUum,  250, 
var.  glahrwm,  250;  vaginatum,  249; 
Vaseyi,  251;  villosum,  225,  259;  Wat- 
soni,  245 

Ludvigia  alternifolia   var.  pubescens, 

772 
Lyngbya,  751 

M 

Macliilus  hainanrn.^^s J  404;  pilosa,  404; 
Thunbergii,  399 

Magnolia,  guatemaJensis,  829;  poasana, 
829;  soronim,  828;  Yoroconte,  829 

Magiioliaeeae,  Panamanian,  828 
Malapoenna  Sieboldii,  421 
Marathrum  Allenil,  827;  foenicula- 

ceum,  828;   Schiedeanum,   828 
Marie  Byrd  Land:  discovery  and  ex- 

ploration of,  467;  flora  of,  468,  486, 
497,  501,  719;  geology  of,  468,  472; 
history  of,  467;  lichens  and  lichen 
parasites  collected  in,  515;  light  in, 
477;  map  of,  475;  moisture  in,  484; 
Queen  Maud  Geological  Party  in,  471, 
mosses  collected  by,  719;  rocks  in, 
486,  490;  temperatures  in,  478;  wind 
in,  482 ;  summary  of  plant  life  of,  497; 
zoological  observations  in,  470 

Mathias,  Mildred  E.  A  revision  of  the 
genus  Lomatium,  225 

Maxon,   W.    R.,   Panamanian   Polypodi- 
aceae  determined  by,  824 

Meristotheca,   299 
Merorinis,  655 
MicroeJiaete  tricliopus,  820 
Microspores  of  Tradcscantia,  Optical 

and  chemical  studies  on  the  granules 
in,  455 

Missouri :  Additions,  corrections,  and 
revisions  to  the  Annotated  Catalogue 
of  the  Flowering  Plants  of,  775;  New 
varieties  and  forms  from,  769 

Moisture  in  the  Antarctic,  484 
Monograph  of  the  genus  Hemimeris,  A, 

435 
Mosses:  in  Marie  Byrd  Land,  4G7,  500; 

of  the  second  Byrd  Antarctic  Expedi- 
tion, 719 

Mt.  Corey,  geology  and  plant  life  of, 
494,  514 

Mt.  Donald  Woodward,  geology  and 
plant  life  of,  487,  508,  5W,  614 

Mt.  Grace  McKinley,  geology  and  plant 
life  of,  476,  491,  506,  508 

Mt-  Helen  Washington,  geology  and  bi- 
ology of,  481,  486,  490,  501,  504,  506 

Mt,  Raymond  Fosdick,  plant  life  of,  494 
Mt.  Rea-Cooper,  geology  and  plant  life 

of,  492,  506,  508,  510,  5W,  514 
Mt.  Stancliff,  geology  and  plant  life  of, 

489,  510 
Mountains  in  Marie  Byrd  Land:  gra- 

nitic, 490 ;  metamorphic  sediments 
and  associatiated  dike  rocks,  486 

Munzia,  100,  104 
Musenium  temtifolium,  282 

Myrica  adenophora,  399;  esculcnta,  399 
Myriohlastus,  554 
Myrsinaeeae,    Panamanian,    determined 

by  P.  C.  Standley,  832 
Myxophyceae,  520,  751 

N 

jracilipes,  419 ;  homllantha,  419; 
longkongensls,  414,  418;  Howli,  424; 
iwangsiensis,  423;  lanuginosa  chinin- 
ns,  422;  Levinei,  423;  MerriUiana, 
125;  oblongifolia,  417;  obtusifolia, 
120;  phanerophlebia,  430,  f.  glabra, 
t30;    Playfairii,   400,   431;    Poilanei, 
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425;   polycarpa,  429;    pulchella,  400,  P( 
427;   Sieboldii,  399,  421;  siibcaudata,  Pi 
431 ;     suhfoveolata,     429 ;     umbrosa, 
399.  400.  426 :  undulatif  olia.  400.  417 :  Pi 

849 

wiishanica,  399,   400,  419;   zeylanica, 
400,  427,  var.  Fangii,  428;  zeylanica 
var.  obovatay  425 

NeuropogoUf   601 ;    melaxanthum ,    602 ; 
Tayloriy  602 

New  varieties  and  forms  from  Missouri, 
769 

Nostoc,  739,  740,  741,  742,  744,  751 
Nyctaginaceae,  Panamanian,  determined 

by  P.  C.  Standley,  828 

0 

Omphalodium  quartum,  561 
Optical    and    chemical    studies    on    the 

granules    in   microspores    of    Trades- 
cantia,  455 

Orchidaceae,    Panamanian,    determined 
by  Charles  Schweinfurth,  825 

Organ  Pipe  Mountains,  614 
Orobanchaceae,  835 

Oxj^polis  sp.,  292;  rigidior,  292;  ternata, 292 
P 

Paederota,  436,  442;  tonae  spei,  436, 
437,  438,  443;  racemosa,  446 

Palicourea  panamensis,  839 

Palmer,  Ernest  J.,  and  Julian  A.  Steyer- 
mark.  New  varieties  and  forms  from 

Missouri,  769;  Additions,  corrections, 
and  revisions  to  the  ̂ '  Aimotated  Cata- 

logue of  the  Flowering  Plants  of  Mis- 
souri,'^ 775 

Panama,  Contributions  toward  a  flora 

of,  II.  Miscellaneous  collections  dur- 
ing 1936-1938,  823 

Pannariaceae,  736 
Pannoparmelia,  586;  delicata,  587,  714, 

716;  peUucida,  586,  714,  716 
Parishiella  (subsect.),  100,  112 

Parmelia,  589;  Coreyi,  595,  688;  grise- 
ola,  596,  688;  leucoblephara,  592; 

quarta,  561;  variolosa,  593,  688;  par- 
asite of,  662 

Parmeliaceae,  584 
Passiflora  salvadorensis,  830 
Passifloraceae,  Panamanian,  determined 

by  Ellsworth  P.  KilUp,  830 
Pastiruxcea  ferulacea,  259;  foenicvXacea^ 

259;  nudicauliSy  290 
Peltigera  aphthosa,  757;   cephalodia  of, 

730 
Peltigeraceae,  736 
Penicillium  sp.,  522 
Penteurya  (subgen.),  300,  301,  345 

3peromia  Alleni,  825;  cocleana,  826 
?psin,  effect  of,  on  microspore  granules 
in  Tradescantia,  459 

Petteedanum,  225,  228;  abrotanifolium, 

247;  ambiguum,  243,  246,  var,  lepto- 
carpunfiy  246;  argense,  263;  Atcstinae, 
257;  hicolor,  246,  var.  gumbonis,  246; 
Brandegei,  290 ;  calif  ornicum,  238, 
252;  Canbyi,  242;  caruifoliurrif  252; 
circumdatum,  249 ;  confiisnm,  240 ; 
CouSy  247;  CtisicJcii,  287;  dasycarpum, 
262 ;  daucifolium,  260 ;  DonnelUiy 
271;  erosum,  253;  eurycarpum,  264; 

Eurypteray  235;  evittatumy  243;  fari- 
nosum,  242;  foeniculaceumy  259,  260, 
262,  var.  dancifolium,  259,  260 ; 

Geyeri,  243 ;  Gormani  240 ;  grave- 
olenSy  278,  var.  alpin^m,  279;  Grayi, 
270,  var.  aberrans,  270;  Hallii,  270, 
279;  Hasseiy  235;  Remdersonii,  244; 
EowelUiy  237;  insnlare,  239;  Jarediy 

262;  jumperimmiy  259;  Kingii,  278, 
var.  alpinum,  279;  laevigaturtiy  288; 

lapidosum,  292;  latifoliurriy  291;  leio- 
carpwniy  291,  var.  campestre,  291 ; 
Levimoni,  292;  leptocarpumy  245; 
ludovicumum,  292;  macrocarpum,  264, 

277,  var.  eurycarpum,  264 ;  margin- 
atv/m,  253 ;  .  Martindaleiy  280,  var. 
angu^tatuniy  268 ;  megarrhizay  282 ; 
microcarpumy  279;  millefolium,  270; 
mohavense,  263 ;  montanumy  248 ; 
Tvevadense,  254,  var.  cupulatum,  254; 
Newberryiy  292;  nudicaule,  254,  261, 

279,  291,  var.  elliptimtm,  265,  var. 
puberulum,  285;  Nuttalliiy  284,  291; 

oreganum,  273;  oricntale,  261;  Par- 
ishiiy  255;  Parryi,  277;  parvifolium, 
238;  Plummeraey  256;  Pringlei,  262; 

rigidius,  292;  robustwrn,  291;  ̂ oJmoni- 
fiorumy  292;  Sandbergii,  266;  scopu- 
lorum,  277;  simplex,  283;  Suksdorfii, 
289 ;  tenuissimumy  247 ;  ternntum, 
292;  tomentosum,  263;  Torreyiy  267; 
tritematurriy  245,  var.  alatum,  287, 

var.  brevifolium,  286,  var.  lepto- 
carpum,  246,  var.  leptophyllum,  283, 
var.  macrocarpum,  286,  var.  platy- 
carpum,  282,  var.  robustius,  286 ; 
utriculaium,  250;  Vaseyi,  251;  ml- 
Zo^m,  225,  259,  260;    ̂ af^ont,   240, 
245 

Phalodictyum,  550 

Phragmothele,  524;  papulare,  524 

Phylogenetic  significance  of  the  cepha- 
lodia of  Stereocaulon,  The  taxonomic 

importance   and,    729 
Phvscia,  660 

Physcia,  589;  cirrhochroa,  620 
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Physciaccae,  660 
Pilophoron,  734,  736,  747 
Piper  Alleni,  826;  canyazasense,  826; 

San  joHeanum  var.  chlriquinmn,  826; 
tabasaranum,  827;  yapeanum,  827 

Piperncoae,  Panamanian,  determined  by 
William  Treleaae,  825 

Placodivm  cirrochrooides,   626;    inordi- 
nata,  626;  Jounnaey  626;  lucenSj  627; 
sublohulatum,  627;    sect.  Thamnoma^ 
627 

Pleolecis,  556 
Plcorinis,  655 

Plumeria  L. :  evidences  of  hybridiza- 
tion in  the  genus,  217;  and  Himatan- 

thns  Willd.,  An  evaluation  of  the 
genewij  189 

Plumeria,  189,  202;  acuminata,  207; 
nmtifolia,  208,  §,  Gasparrini,  208; 
alba,  216;  alba  var.  fragrant,  206, 
)5.  Jacquiniana,  216;  amhigua,  199, 
221;  angiisiijiora,  197;  angustifolia, 
221;   apiculata,  213;   articulata,  196, 
221,  222,  223;  attenuata,  197,  221, 
/3.  obtusifoUa,  197,  7.  Malongo,  197; 
haraJwnevsis,  212;  beatensis,  213 ; 
Bcrterii,  216 ;  bracteaia,  200,  222, 
223;  casUdcnsis^  214;  cayensis,  213; 
clusioides,  212 ;  cochleata,  206 ;  cu- 
bc7isis,  213 ;  ouneifolia,  213 ;  cix^pt- 
data,  222;  dictyophylla,  213;  discolor, 
220;  drastica,  196,  222;  Ekmanii, 
213;  cstrellensis,  213;  /aZ^cw:,  196,  199, 
222;    filifolia,    215;    floribunda,    198, 
222,  8.  acutifolia,  199,  7,  calycina,  199, 
j9,  crassipcs,  199;  Hilariana,  201,  222; 
hypolciu^a,  216,  /3.  angmtifoJia,  216; 
incarnata  /3.  Millcri,  208 ;  inodora, 
206,  832;  Jacgeri,  216;  Lambertiana, 
208;  lan^lfoHa,  200,  222,  /3.  major, 
199,  200,  7.  microphylla,  199;  iei^co- 
ricura,  214;  longiflora,  220;  loranthi- 
folia,  208 ;  Malongo,  197 ;  Martii, 
199,  223 ;  megaphylla,  208 ;  micro- 
calyx,  196,  223;  Millcri,  208;  moiZi,s% 
208;    multiflora,    215;    obovata,    201, 
223,  224;  obtusa,  212,  218,  var.  serici- 
folla,    214,    var.    typica,    212;    oK^o- 
ft<?i/ra,    201,     223 ;     Ostenfeldii,     213 ; 
phagcdacnica,  199,  221,  222,  223; 
piloHula,  214;  puberula,  201,  222,  223, 
224;  pudica,  206;  revoluta,  200,  223; 
rubra,    202,    207,    218,   f.    acutifolia, 
211,  f.   lutea.   211,  f.  tricolor,   211, 
f.  typica,  211;  rubra  x  subsessilis, 
220;  sericifolia,  214;  speciosa,  199, 
223 ;    stenopetala    var.    angustissima, 
220 ;  stenophylla,  215 ;  subsessilis, 
216,    217;    Sucuuba,    198,    222,    223; 

tarapotensis,  198,  223;  lenorii,  212; 
trouinc^nMs,  220 ;  tuberculata,  214; 
velutina,  201,  223;  Warmingii,  201, 
224 

Plumiera,  202;  aZta  var.  fragrantissima, 
206,  var.  inodora,  206;  arborescent, 
208;  caracasana,  206;  confnsa,  212; 
inaguensis,  212 ;  jamaicensis,  212 ; 
Kerrii,  208;  lanata,  214;  latifolia, 
222 ;  montana,  213 ;  nipensis,  212 ; 
trinitcnsis,  214 

Plumieria,  203 ;  baJiamensis,  212 ;  6i- 
co7or,  207;  biglandulosa,  220;  can- 
Tta^a,  207;  chisioides,  var,  parviflora, 
212 ;  domingcnsis,  214 ;  emarginata, 
212,  /3.  scricifoUa,  214;  gibbosa,  214; 
incarnata,  20  7;  Jamesoni,  208; 

Krugii,  212 ;  latifolia,  201 ;  Ju^^a, 
208;  Marchii,  212;  mexicana,  208; 
obtusa  7.  ZactJi^,  212,  |3.  parviflora, 
212 ;  Paulinae,  220 ;  portoricensis, 
212;  purpurea,  207;  sericifolia,  214; 
tricolor,  207;  venosa,  212 

Podostemonaeoao,  Panamanian,  827 
Poinsettia   (se«t.),  70 

Poinscttia,  2,  70;  cyathophora,  72;  Ed- 
wardsii,  70;   heterophylla,  70 

Polycauliona,  627;  pulvinata,  628,  696, 
718;  regalis,  627;  sparsa,  629,  696 

Polypodiaeeao,  Panamanian,  determined 
by  William  R.  Maxon,  824 

Proteurya,  299,  300,  306 
Protoblaatenia,  605;  alba,  607,  6^;?; 

aurea,  608,  ̂ 5^;  citrinigricans,  610, 
^5^ ;  flava,  605,  ̂ 5^ 

Proteins,  tests  for,  in  microspore  gran- 
ules of  Tradescantia,  458 

Pseudocymoptcrus  liumboldtensis,  292; 
montanus,  292 

Pseudoeurya  crenatifolia,  332 
Pycnosphace  (subsect.),  107 
Pycnosphace  (sect.),  107 
Pycnosphace,  107;    Columbariae,   107 
Pyrenocarpeae,   736 
Pyreuodesmia,  619;  athallina,  621;  au- 

rantiaca,  622;  cinericola,  622;  Dar- 
bishirel,  620,   7if,  7i^ 

Q 
Queen  Maud  Mountains,  geology  and 

plant  life  of,  467,  495,  514;  lichens  of, 
515;   temperature  of,  480 

Quercus  falcata  f,  angustior,  771 

R 

Eamona,  98;  capitata,  123;  Clevelandii, 
119;    Dorrii,   133;    grandiflora,    110 
humilis,  136;  incana,  130;  nivea,  121 
pachystachya,     125 ;     Palmeri,     146 
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pilosa,  133;  polystachya^  140;  stachy- 
oideSy  113;  Vaseyi,  138 

Bapanea  aurea,  311 
Eavnia  triflora,  838 
Eayuiond    Fosdick    Mts,,    geology    and 

plant  life  of,  494 
Rehmiopsis,  551 
Eevisions,  Additions,  correctionSj  and,  to 

the    ̂  '  Annotated    Catalogue    of    the 

Flowering  Plants  of  Missouri,'^   775 
Revision  of  the  genus  Lomatium,  A,  225 
Revision    of    the    Hawaiian    species    of 

Euphorbia  L.,  1 
Rhizocarpon,    550;    flavum,    552^    674, 

676,  718 
Einodina,   655,   71^;  olivaceobrunnea, 

659,  710;  sordida,  657,  710 
Rocks  in  Marie  Byrd  Land:     granitic, 

473,  490;  metamorphic  sedimentary, 
486 

Rubiaceae,  Panamanian,  determined  by 
P,  C.  Standley,  836 

«  1  ■ 

S 

Salix  cordata  f.  mollis,  770,  f.  subin- 
tegra,  770;  sericea  f.  glabra,  769 

Salvia,    95 ;     apiana,     140,    186,    188; 
apianu  var.  cotixpacta,  141,  var.  typica, 
140 ;     apiana     x     Clevelandii,     146 ; 
apiana  x  eremostachya,  148;  apiana  x 
leucophylla,  147;  apiana  x  mellifera, 
146;  apiana  x  Munzii,  148;  apiana  x 
pachyphylla,   147;    apiana   x   Vaseyi, 

148 ;     hernardina,    145,    149 ;     Bran- 
degei,  117,  168;  californica,  104,  154; 
calif ornica,  140;  carduacea,  101,  15S ; 
carnosa,    128,    subsp.    argentea,    131, 
subsp.  Gilmani,  132,  subsp,  Meamsil, 
131,  subsp.  pilosa,   133,  178,   subsp, 
typica,   130;    carnosa  var.  compacta, 
125,  var,  pilosa,  133,  var.  typica,  130; 
Clevelandii,   119,  170;   Clevelandii   x 
leucophylla,    150 ;    Columbariae,    107, 
145,   160;   Columbariae    X    mellifera, 

145,    149 ;    Columbariae   var.    hemar- 
dina,    149 ;     compacta,    125 ;    eremos- 

tachya,   134,    180;    eremostachya    x 

Vaseyi,  150;    funerea,   105,  156;  fu- 
nerea  var,   fomacis,   105;    gossypinu, 
101;    Greatae,  106,  158;  leucophylla, 
121,    17£;    leucophylla    x    mellifera, 

149;   mellifera,  112,  145,  164;  melli- 
fera var.  Jonesii,  152,  var.  revoluta, 

117,  var.  typica,  113;  mohavensis,  123, 
174;  Munzii,  115,  166;  pachyphylla, 
125,  176;  Palmeri,  146;  pilosa,  133; 
sonomensis,  136,  18£;  spathacea,  109, 
16^;  Vaseyi,  138,  184 

Salvias,  The  Californian.    A  review  of 
Salvia,  section  Audibertia,  95 

fiambucus  canadensis  f .  rubra,  773 
Sarcogy 

556 ;    angulosa,    556,    680 ; 

grlsea,  558,  680 
Sarconeurum  antarcticum,  719 ;  glaciale, 

719 Sassafras  Tzumu,  399 

Saunders  Mts.,  486;  geology  and  plant 
life  of,  493 

Schmitt,  Francis  0.  and  G.  T.  Johnson. 
Optical   and  chemical  studies   on  the 

granules    in    microspores    of    Trades- cantia,  455 

Schweinfurth,  Charles,  Panamanian  Or- chidaceae  determined  by,  825 
Scoparia  dulcis,  436 
Scopulariopsis,  brevicaulis,  522,  71S 
Scudder  Mt.,  plant  life  of,  496,  512 
Scytonema,   740,   742,  751 
Scbifera  glutinosa,  384 

Second    Byrd    Antarctic    Expedition — 
Botany,  467 

Seibert,  Russell  J.,  R.  E.  Woodson  Jr. 
and.    Contributions  toward  a  flora  of 

Panama.      II,      Miscellaneous    collec- 
tions during  1936-1938,  823 

mecio,  Studies  of  South  American- 
795 

■
n
,
 

Senecio, tinus, 796; 

795;  aberrans,  796,  806;  able- 
796;  adenotrichus,  796;  algens, 
algens  var.  major,  796,  var. 

minor,  796;  Andrei,  797;  apiculatus, 
797;  arboreus,  798,  801;  arbutifolius, 

798 ;  argenteus,  798 ;  Aschenborni- 
anus  798;  attenuatus,  799;  bacchardi- 
florus,  799;  bahioides,  799,  a  lanosus, 

799,  ft  gldber,  799;  bogotensis,  799; 
Bowmani,     799 ;     brachycodon,     800 ; 

canabinae- 

Brittonianus, 
folius,     800; 

800,    810; 
chachapoyensis, 

801; 

chaquiroensis,  801;  coroicensis,  806; 
dlctyophlebius,  797,  801;  disciformis, 
805;  ellipticifolius,  802;  ellipticus, 
803;  eristhaUfolius,  803;  eromis,  816; 
evacoides,     803 ;     Georglanus,     803 ; 

grandif  olius,  804 ;  Greenmanianus, 
803;  Giirkei,  804;  Eallii,  803;  Hillii, 
804;  Hypsobates,  805;  Klattii,  805, 
816;  Klugli,  806;  laricifolius,  807; 
ledif olius,  807;  ledif olius  /3  Schlvmii, 
807;  Lindenii,  807;  Macbridei,  808; 
magellanicus,  809 ;  Magnusii,  809 ; 

melanolepis,  809;  Millet,  809;  mod- 
estus,  810;  modestus,  822;  morrensis, 
807;  myriocephalus,  800;  nevadensis, 
810 ;  octophyllus,  811 ;  olopJiyllus, 
811;  pachypus,  811;  Pampae,  812; 
pellucidinervis,    800,    813;    pensiUs, 
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813;  peregrlnua,  800;  pericaiilis,  814; 
plchlnchensls,  814;  pimpinellaefolius, 
815;  polyphyllus,  815;  praeruptorum, 
816 ;  pulchellus,  816 ;  pvXchellus  /3. 
trichoptis,  820;  rhizomatus,  816 ; 
Richii^  816,  var.  latior,  817;  Bichii 
var.  p. J  817;  roseus,  805;  scaphl- 
formis,  817;  semidentatus,  808;  Sep- 
ium,  818 ;  sinuatilobus,  818 ;  sotar- 
ensis,  818;  Spmcei,  800;  stigophle- 
bius,  819;  aubcandidus,  819;  s^tbde- 
currens,  819 ;  wibglomerosus,  819 ; 
tephrosioidca,  819;  teretifolius,  819; 
theaefolius,  801,  810;  tolimensis,  820; 
trichopus,  820;  tristia  var.  Comberi, 
820;  IJrbani,  821;  vaccinioides,  821, 
var.  pnilnosa,  821;  vernicosus  var. 
microphyllw,  807;  verticillatus,  821, 
var.  trlchophorus,  822;  volubilis,  801; 
Werdermanuli,     822 ; 
806;  yurensis,  822 

Scscli  bitcrnatwm,  284;  leiocarpumy  291; 
NuttaUii,  278;  triternatum,  284 

Sherflf,    Earl   Edward,    Revision  of  the 
naw<aiian  species  of  Euphorbia  L,,  1 

Siegertia,  550 
Siple,  Paul  A.  The  second  Byrd  Ant- 

arctic Expedition — Botany.  I.  Ecol- 
ogy and  geographical  distribution, 467 

Siromphon,  751 
Skua  Gull  Peak,  481,  486,  488,  SIO,  51£; 

geology  and  plant  life  of,  488 
Skua  gulls,  481,  488,  502,  522 
Smyrnium  nudicaule,  290 
Snowy  petrel  on  Mt.  Helen  Washington, 

481,  486,  490,  S04,  506 
Solorina,  736;  crocca,  736;  octospora, 

731 

Solubility  properties  of  microspore  graii- 
nules  of  Tradescantia,  459 

South  Victoria  Land,  4G8:  lichens  of, 515 

Sphaeropliorus,  736 
Standley,  P.  C,  Pananianian  plants  de- 

tormiruMl  by:  Bogoniacoae,  830;  Com- 
bretacoac,  831 ;  Myrslnaceae,  832 ; 
Nyctaginaooae,  828;  Rubiaceae,  836; Theaceae,  829 

Stonimnrlenia  Donnell-Smithii,  833 
Stereocaulon,  The  titxonomic  importance 

and  phylogcnctic  significance  of  the 
eephalodia  of,  729;  phylogenetic  con- 

nections within  the  genus,  734,  735 
Stereocaulon,    729;    albicans,    746,   748; 

alpinum,    746,    748,    752;     arbuscula, 
746,     748;     botryophorum,    732,    746, 
748;    chlorocarpoides,   746,   749;    con- 
densatum,  746,  747,   748;   congestum, 

746,  748;  coralloides,  746,  748;  cor- 
nutmn,  746,  748;  corticatulum,  746, 
748;  curtatum,  746,  748;  denudatuiai, 
732,  746,  748,  751,  752;  exutum,  739, 
746,  748,  752;  fastigiatum,  751;  foli- 
olosum,  746,  748;  glareosum,  746,  743; 
gracilescens,  746,  748;  grande,  751; 
japonicum,  739,  746,  748,  752;  leoano- 
reum,  746,  749;  macrocarpum,  746, 
749;  macrocephalum,  746,  749;  Mas- 
sartianum,  753 ;  mixtum,  746,  749,  752, 
753;  nabewaziense,  746,  748;  nanujn, 
746,  748;  nesaeum,  739,  746,  749,  762, 
753;  nigrum,  746,  748;  octomerellum, 
746,  748;  paschale,  732,  739,  741,  748, 
751,  752;  pilcatum,  746,  747,  748; 
pilophoroides,  746,  749;  pilulifcruj^i, 
746,  749;  prostratum,  746,  748,  752; 
proximum,  746,  749,  752,  753;  pyg- 
maeum,  745 ;  ramulosum,  732,  739, 
746,  749,  751,  752,  753;  rivulorum, 
746,  748;  sinense,  746,  749;  sorediife- 
rum,  746,  749;  sphaerophoroides,  746, 
748;  strictum,  746,  749;  tomentosum, 
739,  741,  746,  748,  752;  uvulifcrum, 
746,  748;  Wrightii,  746,  748 

Stereopeltis,  556 
Steyermark,  Julian  A.,  Ernest  J.  Palmer 

and.  Ne-*v  varieties  and  forms  from 
Missouri,  769;  Additions,  corrections, 
and  revisions  to  the  '*  Annotated  Cata- 

logue of  the  Flow^ering  Plants  of  Mis- 
souri,*' 775 Stictaceae,  520,   736 

Stigonema,  740,  741,  742,  751 
Strangospora,  554 
Studies  in  the  Apocynaceae.  VII.  An 

evaluation  of  the  genera  Plumcria  L. 
and  Ilimatanthus  Willd.,  ISO 

Studies  in  the  Lnuraceac.  L  Chinese 
and  Indo-Cliinese  sj>ecies  of  Litsca, 
Neolitsca,  and  Actinodaphne,  361 

Studies  in  Theaceae.  III.  Eurya  sub- 
genera Euryodes  and  Penteurya,  299 

Sunlight  conditions  in  Marie  Byrd Land,  477 

Symplococarpon  Hintoni,  354 
Symplocos  laurina,  254;  stellaris,  398 

T 

Taxodium  diijtichum  f.  confusiim,   7i59 
Taxonomic  importance  and  phylogenetic 

significance  of  the  eephalodia  of  Stere- ocaulon, The,  729 

Temperatures :  effect  of,  on  pollen  gran- 
ules of  Tradescantia,  461;  in  tlie  Ant- ai-ctic,  478 

Ternstroomia,  355;  albo-punctata,  353: 
bifaria,  321 
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Temstroemiopgis  (subgenus),  299,  300, 
301 

Tetradenia  aurata,  422 ;  hrideliifolia, 
385;  coTisimiliSj  426;  glatiea,  421;  ob- 
ovatay  405;  umbrosa,  426;  seylanica, 427 

Tetranthera  amara,  396;  attenuata,  397; 
charidceay  378 ;  elongata,  390 ;  /er- 
ruginea,  396;  glauca  attenuata,  397; 
iteodaphne,  391 ;  lanceofolia,  395 ; 
lancif  olia,  395 ;  macrophylla,  387 ; 
monopetala,  387 ;  obo^vata,  405;  Pana- 

manja,  381;  Panamonja,  381;  pilo'sa, 404;  polyantha,  387 ;  rotundifoUay 
385 ;  saKcifolia,  397 ;  sericeay  369 ; 
umbrosa,  426 

Theaceae,  Studies  in.  III.  Eurya  sub- 
genera Euryodea  and  Penteurya,  299 ; 

Panamanian,    determined    by    P.    C. 
Standley,  829 

Thelidium,  524;  Caloplacae,  525, 
inaequale,    524,    ̂ e^;    panrum,    526, 

Thome  Glacier,  496 
Thysanothecium,  734 
Tithymalus,  2,  73 
Tithymalus    (sect.),    73 
Tortulaceae,    719 
Tradescantia,  Optical  and  chemical 

studies  on  the  granules  in  microspores 
of,  455,  466 

Tradescantia  paludosa,  microspores  of, 
456;   photomicrographs  of,   466 

Trelease,  William,  Panamanian  Pipera- 
ceae  determined  by,  825 

Trypsin,  effect  of,  on  microspore  gran- 
ules of  Tradescantia,  459 

664  X 

Umbilicaria,    559;    cerebriformis,    562, 
678,  714;  cristata,  565,  678;  pateri- 
formis,   564,  676;  rugosa,   561,   676, 
714;  sponglosa,  566,  678 

Umbilicariaceae,  559 
Urea,  reaction  of,  on  pollen  granules  of 

Tradescantia,  460 

Usnea,  600;   antarctica,   602,  690;  frl- 
gida,  603,  690 ;  sect.  Newopogon,  601; 
subgen.  Neuropogon,  601;   sulphurea 
f.  sphacelata,  602 

Usneaceae,  597 

V 

Veronica  Africana,  436,  443 
Verrucariaceae,   523 
Vincetoxicum  discolor,   833, 
Volcano,  plant  life  of,  494 

834 

W 

Wind  in  the  Antaxctics,  effect  of,  on 
plant  life,  482,  502 

Woodson,  Eobert  E.  Jr.  Studies  in  the 
Apocynaceae.  VII.  An  evaluation  of 
the  genera  Plumeria  L.  and  Hima- 
tanthus  Willd.,  189;  and  Eussell  J. 
Seibert.  Contributions  toward  a  flora 
of  Panama.  II.  Miscellaneous  collec- 

tions during  1936-1938,  823 

X 

Xanthoria  antarctica,  625;   lychnea  f, 
antarctica,  625 
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